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[it ^ji i ] 

rie^ ( i ) ?kv ( 1 1) T'^n^nfemznz r e ( a ) rur t h ( a ) a*, rie^ ( 
no (iv) ^mrz-tmmy -i >i u-^^-t ^^mm^mm. 

(I) Re (A) = (nx-ny) Xd 

(II) Rth (A) = { (nx + ny)/2-nz>Xd 

(III) 0< I Re (630) I < 5 0 

(IV) Rth ( 4 0 0 ) XRth (700) <0T\ io0< I Rth (700) -Rt 
h ( 4 0 0 ) I < 1 5 0 

, Re (A) It feft A n m tc tt £ lEffl U 7 - T — x a > ft ( iji-g : n m ) . Rt 
h ( A ) ti ft ft A n m tc t+ £ HI? ^ fa ^ V 9 - -f - >■ a > f I ( -fe : n m ) T'*§. £ 
fen xlty ^^Aart^jgffl$i^l^^lSi)t*T*>^ s n y ti 7 ^Afflft^jtfflfiiiTjftcT) 
Jff 9 . n z ti 7 ^4.A<7>l¥^7jft<7)ISjff*T-£>9 . d ti 7 -f^A<7>j?^T-^^o 

3 

S^llffltctt LTMfftcffift L . I? £ d ( m m) i: M ff ^'14 A n t <^m A n • d 
L . ifl7^iz, ay Tie^ ( I ) Jk V ( I I ) * ti ^ti^lt 2 ti § R e (A) SVRt 

h ( a ) ne^ (iii) 7kz/ (iv) itmrz-fm^m^'mw.. 

(I) Re (A) = (nx-ny) Xd 

(II) Rth (A) = { (nx + ny)/2-nz>Xd 

(III) 0< I Re (630) I < 5 0 

(IV) Rth (400) XRth (700) <0T\ Io0< I R th (700) - R t 
h ( 4 0 0 ) I < 1 5 0 

Cit 4» . Re ( A ) ti feft A n mtc fctt S iEffl L ? - t' — >- a > -ft ( ^te : n m ) . R t 
h ( A ) ti v£ ft A n m tc t+ -5 HI? 7^ fa <n I 9 - - >- a > f I ( ft> : n m ) T*J>5. * 
fen x It y -1 >i i^Mft ^M^M&Jjft^Mfr^T' 3h *) s n y ti 7 ^Afflft<7>aiffl$|ij73fa<7> 
JSJf^T*>^ . n z tt7 ^4. A<7>l9^77fa<7>JS*f^ . d ti 7 -f;UA<7>J¥2T-£>£o 

3 

[If 3 ] 

lOOnmWTf, IoJIa^^^L ? — — :x a > R t h 2 0 0 nmHTTi)*) , itti 
iem-7t^fflff7 >f ;b A t> s „ M^tt^llT^fllj^Jlffltctt t T^H©tc¥tf 0 

. Mm-^^Mfi7 >f ;l u ^ mwm ^ m - m^m<^ BM^m <n mm ft t <?> & w 

tt^lBUc^PtfT?*)*)^ I^ViS- 7fe^ffiff7 ^^^)Re* s 5 0 n m — 4 0 0 n mT£>£ 

if >t< jm 2 tciei^<^^ B H H ^^^g 0 

[IMJI4 J 

9 mm'&ltSm*^* < i: t#t?M^Jl 3 izmm^m^m^'MW.* 
[If ^Jl 5 ] 

HUie^ — Tt^fflfl^ ^ Ac7)R e 1 OOnmttTT*. fio|A^^tf)L?-f-y a > 
Rthft s 2 0 0 n mWTT* 9 . o bu Ifi^ - ^^ffl fl 7 ^lAWRei'l 0 0 n mJ-U 
3 0 0 nmttTT'v ilofflrt<^IS*f^nxi:ny (nx>ny) . l?$7^[^<^J^*f^nz 



. JkZf7 A >i ucr>m$ d^fflv^T N z = ( n x — n z) / (n x — n y ) T ^ #§ £ *l £ 
Htiie^ — 7t^ffllfl7 >f ;u A<?>N z 3b» 0 . 2^0. 8 fi> § If 2 ic I£ i£ <7> ,H It ^ ift 

o 

[If ^JI 6 ] 



[mn%] mmm 

[ 0 0 0 1 ] 

* IE m It x * a H ^ W. S x iff 1C x IPS (In-Plane Switching) t 
[ 0 0 0 2 ] 

% * L . #0 x if . # ') \£ — >i t >i n — >i v j^ib^^liDlclt a ^ilct^feL, 5£ 
#*ffv^ f ^Mffltf*l7 ^^icTii LTibti§. 3gifiM5ftS^^llgTli. 3 
<r> m^ffl. ^ St Hr -fe ^ <7> MM lc IX 9 ft It , £ <b ic li — #c lil _t <?> Tfc^fct f! 7 ^i^^IIti 

um^ B '\±fri L izmj±^M^&rzdb<nmmmfrh-%: % . wl&jzms. wl h # t se i«j v^m 

ON. OFFH^ff^x MMJkVJxWm^-f faz ^mmxB Z> . TN (Tw 
isted Nematic).IPS(In — Plane Switching). O 
CB (Optically Compensatory Bend).VA(Verti 
cally Aligned). ECB (Electrically Controll 
ed Birefringence)<7">£'7 ; Srlt^ : E — H frt^M £ ftT £ . 
[ 0 0 0 3 ] 

tti^^f; ? j£ a 9t =? £ M ^ . ilh 9 > ^ A 7 lc J: 0 SE Wl ~? § 9 OSiaCn^-?? 
^I'itgi^ll (WT> TNt-H tu?) **±lcffl fix -5 o L^L^ft^, 
TNt-F ItJEMfrh ^fzm^lz tiff ftf-ft^f 'tt^^f £ fc<7><7>, £l-#>?Jl«]fc*<b Jifcig 

^-tc a > h ^ x h jb*f&r Lfc ») x mmm^xm § £ ^itKi-^i^if ixK^^sez 5 z t iz 

Jc 0 ft^f'&^S (i^tu? a If ft iff 14 L T "J x Z<?>&&1}*fa < $ tlT £ 

o 

[ 0 0 0 4 ] 

^^-6^a*w^-t*fc«>. * i* n £ *t l t ep /in -* * . v>*3**>fxV^u->^ 
l t ^ izru& Ltzzzig-*?* ') v v mm\z & ~> xmfafrWi l ^marisi ( v a) * - 

K**JgIg£ii* HfflfLS ftT o fi¥x 3 ti«btf>><*;U± t - 9 -ffl^lcS * ^^x T 
Vm&t L XI % **3t 36 >b ftT *) x * ft IC # o T ffii ffl tff K fc** § <^1U§TV^ 

a6 Att^f^T<7)fl^^7t-ilift*^^ a n nHc7){&r<7)/KH ^ LTSIftfbLT § fc. 
[ 0 0 0 5 ] 

.I (jofe^^n^^c^mffft ^rs«i-^.^s<^ — o t lx , mB>m tm^tM^m iz mm n 
n * * -r £ Tt^ffl re**** * se is -t 3 c t 1 pst-h'tfcv^^M^xv^. m 
z.\s. mtsim^m^m^ u ? -t*-^ 3 ^^iiM^fflfi-t^ftffl^^-t^^cii^svMcii. 

^fafr^mULtzM&<n&tf%f>*&mx%ZZtfrm^2iiX^Z (iff fF^titt 1 #M) 0 

^/ix M^s^-^iSDf ^Wi" * u v-^t' a x=i ^ -v ^^utefb^^*^ & 

^ A^f^ffl Lfc^vi (irffF^:^2 x 3. 4#H9) &*ig!g $ ftT * . 
Lx 11^ x? *itz-K^<r>%r < tt. iftS-b^^<^StS<^«Ja*f<^S^ l tt*iT^')SLT^ffft* 

c^Xu tc*o* < 7feilift^ + 5rlc^*T-§ tv> 7 ^S***>*. 3 c^Ttilft^fflfl 

T'S^h £ft£^T*tx < fr^ tC i>£¥® \Z ffifti" ^> 3 t ii^^lcUL 

* € f * «b x #>§fe^lCfcv^Tfr^lC7^ilft^fflflT'§ fc LT t x f&<?) ft * T* ffi i I T* 

t * t it m h * h-h x 3b * o rzhx.\t. umm &m t a § # ^ & -n t- ^ o tt * a ft 



L tz t LTt, £ *) 'h £ ^ftl^tt J; 9 ^ § & fe^^ ^ ic -5 t^-JB ti It £ c £ tu? 

mmt)*&Zo z<r>m&*Mft-tzrzib\c. itntfrjcm 1 2 2 urn? >f a, u-zmm 

~f & z t ^fiig LTu-S. L^Lv 3<?)^Sk:ti 2 «C<?) 2 >f ^ A^fflv^s fc«>. 2 

[ 0 0 0 6 ] 

[iff fF^CS* 1 ] iff m¥ 9 - 8 0 4 2 4 ^1>SJ 
[iff fF^CS* 2 ] iff m¥ 1 0 - 5 4 9 8 2 ^i>ffi 
[ifffF^S^3 ] iff m¥ 1 1 - 2 0 2 3 2 3 ^1>SJ 
[iff fF3C«4 ] iff m¥ 9 - 2 9 2 5 2 2 ^i>ffi 

[#iff ffJcm 1] Jpn. J. Appl. Phys. 41. (2002) 4553. 
[ 0 0 0 7 ] 

£ 7fcfB*ifc*$£i£ SftfcfixUfl^^H. ifflcl P St-K^S B H H i^^I$fIftt§3 
[ 0 0 0 8 ] 

l 1 ] Tie^ ( I ) JkV ( I I ) * ft -f n^ft 5tiiRe (A) S^Rth (A) fc*. 

rie^ (in) &v (iv) tittiBfl 7 >f >i A$*-t * i&afi^Bo 

(I) Re (A) = (nx-ny) Xd 

(II) Rth (A) = { (nx+ny)/2-nz}Xd 

(III) 0< I Re (630) I < 5 0 

(IV) Rth ( 4 0 0 ) XRth (700) <0T\ io0< I Rth ( 7 0 0 ) -Rt 
h ( 4 0 0 ) I < 1 5 0 

fp x Re ( A ) It A n mlz ten Z> lEffi l 9 - t"— ^ a > M ( : n m) . R t 
h ( A ) It'&M A nmlzisrt zmifJjfa^ l< 9 - f - is a > f I ( iji -££ : n m ) T? *> S . * 

JS If * T- £> *) . n z tt7 ^4. A<7>j?^77[S]<7>JS$f^ . d ti 7 -f;UA<7>J¥2T-£>£o 

] 

IQ-5rt<7)SHx^^Hlc^ LTB§Mff icKfS] L . m 2 d ( M m) i: IS If ^PI^'Rt A n <of* 
An • di'O. 2 — 1. 0 n m T* £ i£ H IB t * * ~t %> m H -b >i . 7k Vtk m H -b ^ % f*Jf 

L . M3gB^ -7 -1 ji A^Tiest ( I ) ( I I) T°?ii?iifem2 til) R e (A) SVRt 

h ( A ) Tiest (III) (IV) *^fc-r*S^^^H. 

(I) Re (A) = (nx-ny) Xd 

(II) Rth (A) = { (nx + ny)/2-nz>Xd 

(III) 0< I Re (630) l<50 

(IV) Rth (400) XRth (700) <0T\ Io0< I Rth (700) -Rt 
h ( 4 0 0 ) I < 1 5 0 

^ . Re ( A ) It A nmlcfct+^IEHu 9 - t»— x a > ffi ( ^fi : n m ) . R t 
h ( A ) It A n m iz is It Z> m l«I <r> l 9 - -r* - >• a > fi n m ) T'il, * 

JS 9f * T- *) . n zlt-7 -i >i Ucr>m&^H<om$TM-Z2b*) . dti7 ^^^J|^T'I>^, 
] 

C3] itulfiil-fi^flll. >f U> l?-7t^fflfl7 >f ;U A. BUie^ B H H -b^ 



<D R e 1 0 0 nmWTT\ iof^^^wi ?-f-y 3 >R t hft»2 0 0 nmttT? 

T<^fiffiM^f«IlC^tf T*> 0 . JkumM-yt^nmy -i >IU0>R e **5 0 nm-4 0 0 n 
m T cfc £ [2] ^^HH^TF^iSo 

. so ae as he 7 >r ;u A^^iuie^— ^Ttfli**^ ^immTiea 2 *u 

Rthft' 2 0 0 n mttTT'J) 0 . fio ifu Ifi I? - ^ ^ifff 7 ^lA^Re^l 0 0 nmiU 
3 0 0 nmWTT\ fioSrt^lSiff^nxi:ny ( n x > n y ) . J¥£7?l«J<7>JS#f$nz 
. &lf7^iA<7)J|§dtfflv^ Nz = (nx-nz) / (nx-ny) X $ *l £ 
Ht)iem-7t'¥ ? Mfl7 -r ;u a<?) N z fc* 0 . 2 — 0. 8Tfc5 121 <?> S H 3t ^ ifl T . 

[6] HUiem-^^fflff7 >f ^ A^^H-T^SHf 7 >f ^ A<7>^& < t -Wl 
[ 0 0 0 9 ] 

* x * HH W# It . Jff ^<?) feJI A tc tt S R e Ik Tf R t h \z o T ti . Re ( A ) & 
VRth ( A ) fc*. ( A ) Jb'ttiBS tlTv^v^R e^VR t h It. 5 5 0 

n m iz isrt S ffi * ig * f S *b ^ £ . 

[0010] 

* -t £ 38 m 7 >f ;u ^ m z t \z & o X . m a -fe >u . tfl: I PSt-F^ifi B B B t'^3 
%BHlCj:tlii\ *a-fe ^ ^HTMTt^^lC fctt -5 Tt^^fflff. 4? Jc ^ M ^ ^ ^ <^ 7*c id tl <^ |% 

ytm^izis^xyt^mizmm^ K^^m^<^un^\^izisn ^ytmti^tim^ nrzm 
^^k^rnm.. m\z i p s t - k ^itaii^gi^jiit § c t ^t«§ 

[0011] 

tiTs HIB^fflv^T*%BH<7>ftffl^a&BH-t^ 0 mitt. PSt-M*^ 

IPSt-K^Ssli*^!!!, mjEEMEP^ini^. gp 

>i3*mfL. &-oK\^mm&77fa cm i xitmmx^Ltz) ^m.?z2 ^xmwz nrz 
mytm 1 Rumytm 2 t-g^-t 01*. ytit. mytm 1 h Astts t * . 

mi±^ep/]B^[c . a*6^l«Ix IP*., z tt^l^tJitf t^AH L 7cit^". M>tJf 1 L 
fc^tlix ift*HB^^fl8*JSt if L * * . i&H-b ^ 3 ^iftii L . fl!^^ 2 tc T fr ^ tc 3$ 

[0012] 

L^L, m 2 tc^-ttitc . f4>\: Atf<^Jt ^-ic li^va^'S* 3 . z ft ?J Bi] T- 

dblifa. BP*,. «7tm 1 «k if 2 comyt^\^lz ft L Tf4-a6<J075e (^i?»40FF AX 

i s) frtDAW-tzMa. mytm i tmytm 2 <d ^t-n-^m^Mi^m^t- h-t $ h 
iz. mn. mitte tftLBJz'i k<r>m\zi$. m^m^ftmm* tcomw-? a ^ 3 t 

< . z^mm ■? 4 >i u ft fafr h <^ v 9 - -7*- x 3 ><Jo^wr-M7fe^flg)b s ^fbi- 

S. 3^2o<7)±?H^fcJ6, OFF AX I Slcfctt^f4a6 77rS]^'b<^Atf7 I cii. MTt 
IS 2 T'fr^lcJS^c^ ti-f . H^^^rtCTt^tt c . =i> h 7 x h S 3 i: tc & 

S o 



[0013] 

::t\ Mft t -ft ft fc^Sft-* £ . lift li 7 -f ^ a ffi <?> *ft i«] # z li^^^ffl 
££iT-£>9. #0xii\ 7 -i >i um^teBJjfa b*Uft = 0 m\z # z> . Tjfiftli. xii^IE^ 
^r^^S^lclxfff 1+0 "9 tc0j& Lfz^^m LTU ») . ^Jx.tixM^IE<7>^ft^feft = 
0 y 14 <o IE co -n ft fr-ft H ft = 9 0 & iz ta £ . bu jffi L O F F AX I S iz is It £ ?4#> 
^ ft ^ tix «ft fc* 0 S"?tt«:v^S^'?Io x ?Jftft = 4 5 ^x 13 51$. 2 2 5 S, 3 1 

5 m<r>n-&-&£.\zf3-t. 

[00 14] 

^iegL. $ h\zm^tm 2 ^Stia-t^ 3 t<?>wic. 2 ^t^shu^ ^ ^ a 5 jkv 6 ^se 

ILtl«?i)S. 33 7 >f ^ u 4 li . Tlfiit (I) JkV (ID T'Si^tlli R e (A) 
JkVRtb. ( A ) Tie^ (III) fr-o (IV) t»tt:k tt^ttS . 

(I) Re (A) = (nx-ny) Xd 

(II) Rth (A) = { (nx + ny)/2-nz>Xd 

(III) 0< I Re (630) I < 5 0 

(IV) Rth ( 4 0 0 ) XRth (700) <0i^0< I Rth (700) - Rth ( 
4 0 0 ) I < 1 5 0 

[5^ 45 x Re ( A ) It feft A n mlz istf Z> JEM U ? - t' — ^ 3 > ft n m ) . R t 

h ( A ) It ft ft A n m \z is It £ Jgg J¥ 7? ft u ? - ^ - ^ 3 > ft ( -££ : n m ) *> 5 . * 
fen xtt^ -f^Affl|^<?>Sffltli^|nI<7>Ja}f^T?*>») s n y It y ^Affift^itfflliijT^ft^ 
Jffl If * T- £> *) . n z\t~y I'lUCDm-frJdfacomfr^-Zlb*) » d ti 7 >f;UA<7)|¥$T*)<6. 

] 

[0015] 

1B|]7 ^^4tJ, 0< I Re (6 30) I <3 0 ^ifc LTv^^ij'J; •) I L < , 
0< I Re (630) I <5ti/ctTv^^)i)^blc^$Lvio * tz . Rth (400 
) XRth (700) <0T\ Io30<lRth (700) -Rth (400) I < 1 
2 0T'i5^)ft 1 ifH< > 6 0< I Rth (700) -Rth (400) I<1 OOT'i) 

[0016] 

^cf&Bflti. m^t m 1 t * n -fe ^ 3 t n t . w- ^ ^ ^ <^ v 9 - ^ - ^ 3 y iku ^ <dje% 

ff^-bK yt<D 3 R (#) . G (#) . B (#) fc*JV*-Cg£S3£lB 7 >f ^ a 4 

tfflv^c tlcioT, I PS^-K<^f4<ft77ft^7fe9£Ut^:*:§ <iSt§3tlot^] 
Lf-o itDiB^^Mf tt^*i-<S>M ^ >f ^ A^fflv^S 3 t iz <fc o T . £l-<$^ftlc Aft L fzR 
. G. B g-feft^Tttc o . r t tcS^r o U 9 - ^- >• 3 > <?>IEft ff 

<7>ii3g*»te# £0 ft*^ifi B a B i*^ITil, >f ;U UIZ «k o Tift 

m& «k 0 fi^*tt S 3 i: § £ o ^e<?>*g*x H^^^mft =1 > h 9 x h ^f&|£[c ft _h $ ti 
£ £: t tx 3 * s «b lc a ft 5^ <7> [9] [c t? it § fe o* S «t lc fi M 3 ti & . 

;ZT\ R. G. B^'MUT, RlifeIA = 7 0 0 nm, GtiftftA = 5 5 0 nm 
, Btttll = 4 0 0 nra^ffluf: t -^tcR. G. B^)ftIU*f U C^ftlT'ftl 

. B^)tlli 4 0 0 nmt Lfc**. iS^^lc J: o T 4 0 0 n m W T f4fi ^ «o M Km. T 

£ ^ <7) ^ . -fe ^ ic ffl if X <7) KfciR if i?*^ 1: T U 9 - 7*— >- 3 ><?>PJSIt 

m <t£h $jC0h*3bZ> tzdbmMb s <&mx* 3b *) . B<^feft^ 4 5 0 nmt LTliT ^-ft£+± 
l± ^ ^ tl & <)6 . B<o^I-e*4 4 0 0 nm^4 5 0 nmt LT^Jcv^ 
[0017] 

134 tc. 13 3 coffif&lzisrt ZffimmWlz tut . # t > # u ^tfcffl v>T i£Wi L 
-to ::t\ ^fi}S^^]ii^fift=4 5g, Sft = 3 4gT*i.s. 04*. S2ia> 
^ftffl _h h T lc S ft \z M < fiT- *) . m 4 t± . #7>*LI|$, S2$i<^iEc?>^ft^^a 



f: 0 T* * *) . f ^)^^^I^LTtffi^T^5o tfz. 13 4 ti . ¥ ffl © lc ^ 2 tl X 1*5 <^> T- 

. ^Tt^flg^^fbHu t ^fb^^^^^eii. s^iSM^^ePT^ 3 tiT n^i±x 
m^m^K^mmy a >i u*mm-?z z tiz & ^m^m^^itit. #t># u n±.-?\* 
. * n?n<r>yt^m mzfc c nzn &<r>m<r>m *) \z . 

[0018] 

m 3 *<r>mKWi. i ^mm l Att^^#§^«im . m 4 en icie^ l . m 3 * 
<?>m?cm 2<?>mwMi\z & ^xmytznzmycVtmit. 134 no effl^-t*. 

t#«>T. Alt^^i^M^ ( i ) frh&Cw) \z^£{t$ %Z>tztb\zm^htLZ> 0 3g 
Bfl -7 -i Jlr u 4 \Z V 9 - t"— x 3 > ib* £ U jf "a H x 3S^"7>f^A44J«):VStSIB3*3iji 
t 5 3 t ic J; o T Att)t^i7fc«llj: . v*-f tl<7>fe|Uc fcv^T t ^fbiff . j& ( i ) ^ ^ 

<7> fiffi $1 ft IC ¥ff T *> •) x fioR e ^5 Onm— 4 0 0 nmT*5^f Sfl7 

3b*a**R. Gx B^^fe^tcfcv^T tt. 0K« Sli-St L tc^tzdb. K^ttflU^ 4 u 
6 ( #J £ XX . Rei'l 0 0nmKTT\ ?-f-y 3>R t hl)*2 0 0 

iiifi-t -5 iti^^Tt^flgli » R . G . BT-lJblJblc^oT Li? ( 13 * * & ( i R ) . ^ 
(iG)x^C(iB)). ^<^^. Tt^fflff 7 *ffl3fi-t-B 3 t tc =fc o T . 

ff7 >f ;u a 5 *3iifi^<7>orm^<7><B^^fl8**x Rx Gx B T*l£<b <b tc & o Tv^5 fc#>. 

>f ^ A 6 %fflji^^fB^^flgt x Rx Gx &-Z\th\Xh\zi3; *) ( 0 + . ^ ( i 
R) ' x ( i G) * x ^ ( i B ) * ) x ^T<7>f§7te«ftg^;£ ( i i ) lc3g^ $ H± s C 
§ * . ^ x >t ») & It % Jfll ^. & C i: fc'T'l o o 

[0019] 

*f&BHTttx 3 CO m H * ffi * -5 tc x 32B^7^;b^4c^j9^^ft5]<^U^-^-^3> 
R t h * x v£4% [c C T ii B L T -g, „ m 5 tc * % Bg <t> 3g B^ y -i >i u <r> - fj ^ ffi tz M □ 
<7>fB^^flS^^<k*^Lfc. *^iJtix _Lafi^!ff tt^^fci- t t iz x BicfcltSR t h 
fe*^ x G \z it S R t h 15 er 0 x & V R *j tt 5 R t h fc*IE ffi <?> a£ III 7 >f ^ a 4 * ffl 
ufcffl?*5. «^£Jg 1 Lfc^<7)ia^^JI8li^ (i) T-^x?tix ituieTt^ff tt^W 

t53gHfl7 ^t,A4 4i]fitSCi:lc<):oT, B li 13 * ^ ( i ) <b j& ( i B) lcT<7> 
^EPT^an^IIt G * ( i ) ^iiSfltf, R a ( i ) frhtik ( i R ) iz 
_L <t> 3c EP ? ^ 3 tlSlf^t^. ^-<7)^x 3 ^iiiiLTx fi^^Hiii^ ( i ) * 

i*ic LT^0Ki--5^T-x a >\- u 5 comm^m^mit. m«f.^(iR) ' 

, jS(iG) ' x j& ( i B) * fc«r*. x?blc, Tt^fflft^ S z t iz £ 

■o T x 13 +^ ( i R ) " x ^ ( i G ) \ jS(iB) " T-^ $ tl S «>t^flglc £ »K ^ tl 

f n<^fB^^«Miia£^ < . mm&iiz. K^mm^ a >i u e *mm-t z z t \z * 0 t . Rx 

Gx Bcojg^^Aglix v^fiit^ (ii) tcfi^gx ^<^JK*x Rx Gx B v^-f *i<7>fe4%tc 

fev^Ttx atiit^$$^i-^ z tfr^smizftz* ±m\tmytm 1 ffl^^^^Atti- * m 
trcDmytvtmcom&iz-i^xmn Ltz^. m?tm2 m^^^Am \^tzm^% nn<^m^ 

[ 0 0 2 0 ] 

0 6 tC^^BHc^M tl-6 7 -i Ji UcoR t h (n&Miktf'&tomm^UBT*^ Ltzm 

^^-to ccTx f4 H^^LfciEHUix Sfift4 5S, 6 0 fctt a^^ilti^ 
fft 0 . 0 2 2 % JUT lc ^. ffit&^m L T 4? *) x 3 c?> 4fii*T? tt fi i: i^) if?^ 3 tl 5 n > 

h => x h ft** 3 o iixTic 35: * o ^fcx *%BH<7>]gBH 7 >f ^ u^m ^ . m^ytm 

ii co ft ft* 0 . 0 2 2 % % 0 5 0 13 6 ^ ^ 7 ib-'b x llcOTfe-ili tl c7) fft ft*/Jx ^ < ^ <J0 i± x 
R t h <7)iEftc7>ff ^-^fe^lc Jc o Titfe Lx Rth (400) tRth (700) <?>fift* 



[ 0 0 2 1 ] 

*^BHti. R t h coiEMtfo^-^**. fe^tc J: o TatKt--5]SBH ^ ;u A^fijffl L . M 

Bfl 7 >f ;U A^^ffifftCftMtCffl^ 3 C Wt t LTU§ . jfcfc. # HJj CO jg Bfl "7 >f 

. I PSt-Fv ECBt-h\ TNt-FS^OCBt-Fl, v^-ftl^H^-K^ 

?6ffll<r>fcB,tm^Gll<7>ttM-7 ^ >i LTffluT^ ill fx #§ t\; ?J<7> S # ic 3s 14 * 
< ft^ffi flic tt 4- £ii^T\ W^^S«:<fflv^cii:3b*aj*S. 

[ 0 0 2 2 ] 

tc aft bh -f -5 c 

is -fx 3SBH y A >i u coftn is «fc V* <J0 ®i jh ?J v£ tc o uTt&Bfli" * . 
[ 0 0 2 3 ] 

'14 s *7rM'tt. tlzmnz # ') v-fc*£f IL<, _Lj£<^R e ( A ) . R t h ( 

A ) _h*g Lfcitd ) - (IV) fcSffc-*ffiHT*>*u* ir<7) «fc 7 Kttn^m^T fc&v*. 
00 £ li x — h&JsKMv — x # x * u > t u 7 ? u - h # i>f 7 

n-hf^^'Jxxf i|^;'j7-, # > ;u > ? ? u — h ^ <t> t ? # v 
- s *uf i>^7V)P-h ^ • ^ ^ v > ^M^i¥ (ASSi) ^ x u > ^ * 
m -7 — a* i-f <b ti s o * fx s # x * u > x # 'i 7'o t - 1, > f « # ') 1 1 7 > . x 
^ u > • • 7 n f b > ^i^#w!!D § # 'i 1 1 7 ^ 'j v - , jg f t tr — ^ & # v — , 

v — x # ') x - f >i 7x ;b ^ > ^ v "7 — „ tJs 'jx-T^x-f^y f> |; # m v — x # >; 

7x-L->^;l-7 -f ^|'J7-, it fc? — ') 'J "7-, ^ Jl, 7 ^ 3 - ;U ^ # 'J 

v - . tr — ^ -7* ^ - ;u ^ # v - x t u - n & # v - x # >; ^ ^ ^ > ^ u > & * v 
•v - x 3c#df^^5#';v- x * a hu IB # v - * s & L # v - 1 l t *> if «b ti 

So * fx * % Bfl jg BH V -i >l U It . T 9 ') >l & . t7 U ^ > ^ x 7 Vj^^L X # 

[ 0 0 2 4 ] 

tflUfflu4Ci:<)*ai*4„ ; ^ * ^ ^ > &m Vfe t LXlt, B^*zJr> ( ** ) 

-if ^- * ^ ^ x J J S R ( ** ) t - h > W h*3h tr h ft % . 
[ 0 0 2 5 ] 

i: LTfflv^tlTifc, h 'J7tf 4-b^n-xcM$n4« -b ^ a - x ^ # V ^ — ( 

T ^ V - h tC O T l¥ IB * IkBfl ^ 8 
[ 0 0 2 6 ] 

{'t'l' O — 7\7y U - N jl ft ij@ )) 

* IE B^ <t> jg Bfl 7 >f ;u u cry — f J tt . -b ^ n - 7^ t x u - h h ta Z> ~7 A >i u X' 3h & . -b ^ 
u-7x"F>-u-h j^W<^ -b >i n - 7. t L T ti . ijiBft > ^ ^Tfc+t ^ ;U 7 ( j£ ^tf >■< 'i -f . 
#f^W^"^7°) v^-f tl(7>j^^|--b ^ a — T^frhUh ft & -b ^ a — XT ^ U — h 

Ttf^fflTS. Jg IC J: ») M-n" L X & m L T «t «k . Ctl^^l^W^^o-Xlcov^T^ 
l¥lffl>5rie«li. lilJT-^xf'V ^Wft^M (17) ^««^tf^ ( Aiix ^BB^. H THJ 
XHSfMft. 1 9 7 0 ^mr ) ^^BHt^^^llf$i3 2 0 0 1-1 7 4 5 ( 7 1- 8 1) tc 
iBK^-h^o-^tfflv^zk**"?!, ^:^BH<?>-b^n — X7y u — h 77 
liJNf tc $ ti § t <?> T- li * o 



[ 0 0 2 7 ] 

((-b >l n - * t x U - h gf^S)) 
* % BJ§ tc f$ ffl rT f§£ & -b ^ n - * T x u - h a . -b ^ a - 7. <7) ^< g£ S T x >l it £ tl tz %j 

l?uftl^i^:ti) J T§5. flu 15 -b >l n — 7, T is U — h lc T . -b >u n — 7. <7) 7k 

&g -\ 60 a m ic o x a ^ ic fh s 3 ti 4 v^* . -b ^ a - 7. ^ ^< & s ic a & -t -s * w&ik u 
/x\$)kmw.=f-m. 3-22 ^>^ii<?)^^stis l . i+sic * ,Titist#5 3 t 

T*§ IIJ/^^S k LXlt, ASTM^D-8 1 7-9 1 lc¥c X HSfe-t 5:k fc*T* § £ 
[ 0 0 2 8 ] 

BUlfi^^o-XTx U - h lc v ^ T s -b ^ a - * <7) ^< ^ <7) a & Jt ic o X It iff ic 
^^lliu**, -fein-x^^iS^^Ty iIiS6*2 . 5 0 — 3 . 0 OT'tKtfj 1 
<r> % L 3 ib ic a a & S 2 . 7 5 — 3. 0 0 T**>-5 c i: i L < , 2 . 8 5 — 

3. 0 OT'iSZt^J: 
[ 0 0 2 9 ] 

-b a. n - ^<?)^ise*k:ia«-t*ftist&v/xaj^ifi/s^» 3-22 ^flitiwi^ 7 *> . ^ 

mWC 2'v22^7HSHTli> Iffif 7 ^Sft =k < iff lc FS^ $ tl i* . 

T <! t 2HlW_h^'IptT i t iv^ * *l <b a . fJ £ a -b ^ n - X <r> T >v * >v 77 >i # - ^ x 
7. -t- ;l- „ 7At-i^i|-Ai^fii^Mif fl^il-ixxfJk ^#1^7^ 
if^^j^f-iixfi^ ^T'^^ * tl f tl S <b tc a 81 5 tl 7c S ^ * L T u X ck . 

;tlb^iffJL^7y^SJ:LTli, T -b ^ ^ . 7* ? ; ;U . 7° y ; 

)U x — df- ; ;L- , ^- 7 ? ; >f s fij J )l ^ \i jj J -i >V ^ h ') -t* J -i >V ^ -f- h 
^^^^-f^.-^r-t^^^-f^.^-^^^^;^^. i s o — ~f ? ) A )\, ^ t —~? 9 J 
-ii, y ^ n ^ > ^7 4 # - ^ . ir V ir A >i . y A >i ^ -j- ~7 =f >i i] >i t' — ^ . x > 
+ t -f ^ S 4 tr ^ # l-f § z t Ht5 * -5 o C tl «b <r> ^ X % . t -b ^ ^ . ^nft-'k -7 7 
; ^ x K ^ 77 ; ^ . ^-75 7 -T ? 77^-f^. t — 7* y ; ^ . * v ir a >i x > »/ -f ^ , 

7 ;u 77 ^ # — >l x x > • 1 ^ 4 t h^ttf IL<, T -b ^ ^ . ^ni^t-'k 7* y ; 
[ 0 0 3 0 ] 

5 <7) 7 *> T . il^l:7^f ^S/^d ft-iS/^? ; ^ M <r> 'M •£ < t «t 2 H ^ fc> 
f)4«iAlctev>Tttx -5-^^E^S**2. 5 0 — 3. 0 0<?)i|^lc-b^n-X7y U - 
h7^i, A^Tt^^^Jtt ^iTT'i & z k frtefri tz. £ *) iff Lu7y 'immt^lt 2 . 

6 0 — 3. 0 0 T'i>^ ^ blc^)f I L < (i 2 . 6 5 — 3. 0 0 T*i>S. 

[ 0 0 3 1 ] 
{-ti O — ^7 y U - h <7> 1[ nS» 
*%S(jlCffll^^iO-X7yL-Mi, *<7> » ttSf WIdST' 1 8 0 — 7 

0 0Tilo-5<7)* s *ftL < . tin-XTtf-McfcoTlis 1 8 0 — 5 5 0 X 3b Z> <d 
J=^^FtL<. 1 8 0 — 4 0 0 X 3h & co fc'g \z if * L < x 1 8 0~3 5 OT^S^-bif Ic 

Lv\ fi 15 t" W 2> k -b ^ a — x t x U — h K — ~7 M <?> fg. < * 0 . ift 

LTLt7o fwi^ga, ^H^^*Ktt«^ c^fflfa^ ^^^7^. mm^&n. m 

1 8 mm 105-1201, 1 9 6 2^) i:* 1 m&x b % « tf^¥ 9-9553 

^ 7C . HU IS -b ^ n — X7y L - i^l**, ^ ^ — 5 X — y 3 y? D 7 h 7 7 

7 -ic «fc o TIT fffi-t-S c k frXB -5 f ^#7>Ittf^tMw/Mn (MwlififiS 

w/Mn^ItLTtt, 1. 0 — 3. 07*5: L < , 1. 0 — 2. OT'iK 

h)b , ^blC^JL<, 1. 0 — 1. ^T'JiKtA'ItfflLu. 
[ 0 0 3 2 ] 



— y U - h J; *) «t ffis < fcftf fflT^S. ffii; y> T fiK 5r <7> ^ 4- -b >l n - 7. T x U — 

iKtii^fS, ®y>^/£yr^l%*l±. -b ^ o - 7.T- >• u - h K^tikm&X-Vcft 
~? £ 3 t IC «k ») HSfeT $ <£> o {£5?^ f&7><7>^ £v» -b >l n - X T x u - h ^Mitt- £ 

•b^P-XTy l-Mi, f£ffl $ 115 PgHc It. 2 Ii%JJlf?*5 3 £ jt?»#f 

*L<. $ ^ic^f * L < li 1 1I%KTT'J> *) . iff Ktt 0 . 7II%WT^#*$*#t 

. 5 ~ 5 liX^^b -b ^ n - X 7* ^ U — h <t>#tK^^: ifuief&HlC & fzdbiz 

? 2 0 0 1 - 1 7 4 5, 2001^3^150 fEtf. f&BHt^) tc . 7 K— 1 2 H ic I« 

tc ietK $ fix v^-s o 

[ 0 0 3 3 ] 

T'lli, 

[ 0 0 3 4 ] 

*^BH<^]gBH 7 -i >i uit. -fe;u n- xt*^ U - h jg»%fflv^T^lt* - £ . iff 

tc -b ^ a - 7, t x U - h -ig (lilTx r H — 7' J t 7 i§ £ ) ^ ffl T . V >v ~* > 

H df- \ x h ic =k o T fF®J -t £ <?> ib*£f * L . hu Ifi -fe ji u — x T >- U — h \z It . &'M 

mxmizis^xm&izfoc tzm * <7>mt}nm (Mx.it. ft^®m^-&*&T-? zit^m. » 

ztiblcouTWTlclHflt^, * /c^^o^^jn-t -5 Bfitmi H - 7'fpMX 

[ 0 0 3 5 ] 

M^\X^h Z t^Htti L/io ifb^tti/lDfSC tlCioT, t^n-XTy L-h^) 

T^^i^STitt^ + ^lc ®T $ *x ReWnA^R t h fe*-b n tc £ < ^ § «fc 7 tc f S <^ 

o m#^ic iiyf j; 7 ^¥ffl'i4^^ft6*^«fcjf o tv^ m^. zfih^nm^-z 

[ 0 0 3 6 ] 

((L o g P «)) 

TTt^ST^te^ffiT 3 it-Sfb^-^/i: LTti. J -^-7Ky>Se^^t (1 o g P fl) fc* 

0 — 7 fk-a-^/^^f ILu. 1 OgPlft^tgi^ itSfQlt , t'lD-X7yL-h J: 
<7> ffi 7§ '14 tc 7£ L < . 7 ^^<^agtiDX§t4i:ttv^ * x 1 O g P ft 0 «fc *) /Jn 
^vWb^t/ti. ^7k'l4^Mv^/--a6lc . -fe ^ n - XT' -b-^- h 7 -i ji u<ntf*.&-&Jg{£$ it 
ZM&i)*&2>. 1 o g P M t L T $ «b \z Of $ L SB ffl li 1 ~ 6 T *> 0 . ^ lc §f t L v> m H 
HI. 5~5T'i>§. 



Jr * 9 J -^-7k^ffi#i( (1 ogPII) iolij/^li. J I S B^XMMfaZ 7 2 6 0 
- 1 0 7 ( 2 0 0 0 ) IZ iei£^ 7 7 X n -§ t 7 ^ C i *) S Z t ^T' §5. t . * 

? ^ ; _ ji -Tk^E^it (i ogPM) li^iyicn^ o x . tmfb^ft^a&s \^\$mm 

te^^lCkOafttSCfc t ^Smxdb § . If STrS t LT Cr ippen' s fr 
a gme n t a t i o nft ( J . Chem. Inf. Comput. Sci. » 27, 2 
1 (1987) . ) . Viswanadhan' s fragmentation v£ (J 
. Chem. Inf. Comput. Sci. > 29, 163 (1989). ). Bro 
to' s fragmentation^ (Eur. J. Med. Chem. — Chim 
. Theor. , 19, 71 (1984). ) & £ **#F * L < ffl <b ft 5 fc* . Cripp 
en's fragmentation >S (J. Chem. Inf. Comput. Sc 
i. , 27, 21 ( 1 9 8 7 ).) ijU^ILi^ Jb§ \\L^m<r> 1 o g P <r> ft jb'PJ S7j 
^ S vMi If S ?J >£ ic «k DS44S^ic, I£ fb^^/ *»*f£Bfl <t> IB H 1*1 S ^ 7 fc* li . 
Cr i ppen ' s f r agmen t a t i o n v£ ic «fc *) Br ~t -5 3 t fritf S L u . 
[ 0 0 3 7 ] 

o t rzyt¥mm&.-&& r 2 -esfb^rtm. ^fii ? 150-3000 -e&s 3 t ^^fi l 

< s 1 7 0 — 2 0 0 0 T- *> * - £ £ L < . 2 0 0 — 1 0 0 0 X' 3b S Z t **2ff IC itf * L 
1±S fb^tMi. #F * L < It. ®£ 2 5 ST'S*T^§ S&fiLh* 2 5 — 2 5 0 Jg<7>IH#:T 

[ 0 0 3 8 ] 

t^St^'&^I&T £ it S <t&W<r> W<1fflS.l$ > tin-^TH-MO. 0 1— 3 OH 
i%T'i^:J:^H<, l~25Ii%T'^^:i:^i^iL<, 5 — 2 011% 
£: piffle iff* Lu. 

^§l77'tt^f£T2 t!:S fb^t/ti. WffluTt, 2 iftW_hfb^^^ff jg*>ifc 

uiAUffluTUv^. asfc. 7t^s^^^{&r $ itz ittrva-zmiffl-t z mmit h - -? 

[ 0 0 3 9 ] 

7k^m^'\±^1&T 2 ft ^£ < t ^-?j<7>{JfJ<7>flffi^<b£l&J¥<o 1 0 % i? 

<7>g^tCfct-t§Mfb^t/<7>¥±3#1r^^\ K-b^ n-X7yL-F7^l, A <?> ff * ic 4? 

It Z>mit^%!l<o¥i%&iim<7) 8 0 - 9 9 %T*£>S . # IE HB 

^ Hf 8 - 5 7 8 7 9 ^&m\zmWi<7>0ftWVL*^ 9 h >i ^fflv^ s 7ra& if ic =fc 9 HffiS 

Df^^g^fb^r^a^iij^LT^^s c: t So 

[ 0 0 4 0 ] 

W T lC * f£ BJ| £f * L < fflv* «bft S x t^n-X7yL-h7 >f ^ A <7> }fe ^ S * ffi 

i±S fb^t/<^m#fJ^^i-^\ ^fEBHttcft'bfb^-^lcFIS^ft'Srv^ Suie-b^n- 
7.-r>-u-h7^ ^ A^Tt^^/^'tt^fiT^ -tfSfb^^ii. Tie-l^it ( 1 ) T-ft2ft£ 
fb^-t/^'bMlR-t * c t ^T-S So 
[ 0 0 4 1 ] 

[fb l ] 

( 1 ) 

OR 11 
0=P-OR 12 
OR 13 



[ 0 0 4 2 ] 

( 1 ) 

it. R 1 ! -R 
R 1 1 ~ R 1 3 tc 
tc £f * L < li ^ 
So I 
( M 

^ s n — "7* ^ ju 
s n >■ >i 

; y 7 U — > ^ JL 
4 - t - ^ * >l 
. tf ^ 7 a [2 
^->i 
>i x 2 - y- 7 a 
.=. ;U N a' 

[ 0 0 4 3 ] 

R 1 1 ^ R 1 3 T . 

> JSf ( y v M 

i, ti >i 4< — >v 3£ 

4 ^ * x N — T 

47 ^ =E 4 H S 

o n i m i do 

^ L < 7' n f 

4"^ x T 

5 . 7*7 ^ > * t 4 

x ^ Kls ( 

>i T 5 J S . -b 
t t < it T ') - 

=E 4 >l T 5. ) S 

•/ * m . * ) 

It T ') — >l ) X 

c7> X JL 7 r 

S X t J * <r> U . 

zii<b<n^lt 
MtLXlt. x 
^ t x f t S 4' 

[ 0 0 4 4 ] 

HU IS -fc ^ n — 
2 ) Xlt ( 3 ) 
[ 0 0 4 5 ] 



icfcv^x. r h -r [ ht*ti?nn+Liz. )km 

1 3 It 2 VMC 5i ^ L T m % ff^ L T t J: v*. 

6, iff ic iff * L < ti . )Mf£& 1 

jw^si-tix tfizL<\*ffiffimik{t*-m&-z& 

x 7> IK & V II =l7v cr> t JL JL S £ # t? o ) x T 
L T x 7 4 ^ Jl/ 1 i: L T ti x 4 ^ ^ x x * >i , 
x 4 V "7* ^ jl- x s e c — -f * tl x t — ~f * tl x 
x n — ir 7 + n x Ty 4 , h'fy x 4 n ^ 

, y ^ P -x y 4 V y ? n -x 7' f i , 2. 6 — 
;> 7 a -x. ^- iy )l s y ^ P < > f Jl, x 1 - 7^7 

. 2 . 2 3 4" 7 7 > - 3 - 4 ^ £ £ l-f ^> tl 

x 7 ') "7° U — >l x Y7-^k 4" U 4 ^ x 2 

^ ^ -fe > — 1 — 4 A- * ^ l-f <b tl x — 
Jl *r >l * if jb'^l-f 



SC** 1-20 cr>flg^; 



- 1 

*) X 

tl *T 

n — 
n — 

>l X 

> 

x T 7 

— i/ 



x? ^ iz 

y° n tf 
> ^ 
2 - x 
^ ^ k 
^ x 2 
y — 
7 n 
t L T 



1-20 

X li t ^ 
^ x 4 V 

>l x t — 

^ ^ — 
7 n — 



fix fJX. 



x £ <b 

a x t 

— 

7° a tf 

T ^ >l 

k ^L- , 
k >l x 
> ^ ^L- 

X It x 

1 - 4 
«\ x 



iS"?> tf ^ 7 

'J -tS, — -T" 

x t ] ) — >i ir *r 

i/ >i ii >i ^ =e 4 

, N — 7 T 

f 'I ^S, 4" 
y IS) x * >i 
V > t^rySI 

^ 4- k S x 7. 
jSv 7 y 4 7 
T 7 n df- >- «t L 
5 ^7 >l > ^ is KS 

)l ) 7x ;L- * Jl 

x 4 «R ft 5 tl 
'J - tSv 4 V 
jl- ^ - i S v ( 
^ 4 ^ S x N — 
* Tx -7 >f ; s x 
h ti 

$ «b lc ffl ^^--b 

h df- x x h x 

t % # l-f s 3 



SliIflx.tlTV^ti<, H«S 

x 11)14, x t 

u T jl- ^- jl- S x '14 > f y S ^ a- 

oJsS ( fi is it m t> * v> > 

i| v N — 7, Jb ^ =_ )V jj )l >^?t -\ >l 
t^JL*^Mt>f ;Li, t!7 JL- ^ '/ 4 

t 4 ^ S x k T ; S x 47 ^ 4<> 4 

; (l-S, t F n^f-yS, -FJL^^ry- 

% ») 31 L # tf S * # t? ) x t 

(TJL-^^->-tL<tt7''J-JL-4-dr 
;L*-^t^yS, 7; iS, ( T 7 
; jS, Xil*>7; FS, f U 4 
< ti T ') — >l 4- *c is ) 47 tl 4? — ^ T 7 
. 7>t-4S, t^r4 ; E^L7; 
47 U 4 FS, N — 7y^^L ^ FS 

'1-4S) , 4VkT-;Sx 4 

~T tl $c >l X It T M — JL ) 7x JL T 7 -f — 
T 7 >- JL- 7n JL- 7 7- ^ 4 ^ S x N — 7x. Jb 

4x 7 7 -f — ^ S x 4x 7n ~7 -i — ti ir 
x,tlT«^Ii«tff^LTti < 

xf t Fn#ylFJfyIf 

7^5t ( 1 ) <^fb^^ttfB]-7>T^tC 



JL 



1511 t L T ti 

jf^* cm 

N T Jb 4" — 

T 7 S> *Sv 

x N — 77 JL- 
S x # ->L- 

FM^S ( 
( x =f- l y 
ti 4- k S 
) ^7 Jb # - 

JL . T 7 'J 
Sx ^4-^7 



7 N JL- 



jL 



Sx N- ( 

N — T 7 y- Jb 

^Sx (T 7 
S x 7x. JL ^x 
JL Tx. JL "7 

S x * Tx "7 



x > \X2 Y 

I, 7>* 

T 7 JL n 
47 ^ ^ ^ 

j ^ 4 jL- 
ySX 
C a r b 
t^f yS 
s — -T- n 

^ 4- x 
- ^ X l± 
M FS 
■7 7- t 4 
T 7 JL JL 
Tx JL 7 T 
x 4 5^ 
>l * >l X 

SXflf 

~T A >l 

-i — tl T 



3<7>xfe 7 * g ^ S c7) 

S x x h *r i/ 77 ^ t° 

» C7> 'J >»!Xf4 



X7H-F7^ jl A<^7t^S44'l4^{&T x? -tt-MLi^lix Tlfi-^^ ( 
tlS fbn-^^^SJR-t-S 3 x^ li'T § S„ 



[ft 2] 




0 



(Y ), 



-«^(2) 
[ 0 0 4 6 ] 



(2) (3) icft^T. Zlij^MTs ^^iS^. GStffJlsTs -NR 25 -* 

r 25 a*^i^^ xti-F ;u * ^ s^^to z*#A,Tflt tis 5 xu 6 mmitmrn 

A,TfltfiK£ft55Xli6HBg<7>0Ji:LTti:s ^ b ^ t K n f ^ > . 

r h 7 t h' O ^ t 7 i > v f f D 'J y > , f < 'J y > , -f > K 'J > s ^ V > H ') 

> s ? a v > x -j v ^ d 7 >\ -T^hvtKa — 2 — ~7 y J y ^ fF7tKo-2-tfn> 
. 4 — ? > 7 ? 9 U s 6 -*t ; 7 9 9 U ft if ~& # l-f -6 Z £ T § -5 . 



is . Z£#/uTflt/£3ft£5Xli6Hfiglis 9 * h > $§an X li ^ * 7 A «it . -t * 
4H^i^f*XttS^T 5 K«3t*>0J £ LT &s 2 — t° a 'J K > N 2 - t"^ 'J K>\ 5 



R 25 li*ilSf Xti . #F * L < a^^^C** 1-2 0. 2 hlztf^L < li j£ffe&fc* 1 ~ 1 
6 s iff iztf £ t < Hx 1 ~ 1 2T*^7^ii (M^s ftWitfiJkvmVWT >i 

* >v m # tf o ) tit. R 25 T*i$tl5 7iJf4SJ: LTli, > ^ ^ . x ^ N n - 7° 

a tf ;i, x ^( y^nt'Jk n — ~? + >i . A "9 ~f + >v . s e c — ~f =f- >i . t — ^ ^ ^ * n 

> ^ ^ . t-7;)k n ^ S> ^ . n — ir 9 + Ji . i> n . F ry ^ , i n y ji, % 2 

— ;x ^ 4. -x ^ >- 4, N >- ? a > + >v „ >- ^ a — ^- ;b x y ^ n 7" f ^ v 2. 6 — :>* > + 

)l y ? a -s 3f- 5> ;L- x 4_ t _-/^ ;L ,^/ 7a ^ ; j f .^^ x ^ /7 n -< > ^ ->L- „ 1 — T 9" V > ^ ;L- 

» 2 - T r v > ji x tr ? a [ 2 . 2 . 2 3 ? 9 > • — 3 - A >i & £ & ¥ l"f -5 3 ft» T 
^. R 25 T'^ $ tl* T ^ * 'I mit $ «b \z Bfil*** L T v^T t «k < . Bfil*<?> 150 i: L T 
it m IB <7) R 1 1 — R 1 3 lc B ^ L T T «t J= ^ S <t> #IJ t |gj tl T* -g> „ 



Y 2 1 — Y 2 2 ti * ft f ti ^ iz . i^ftl, t ji -=i * ^ ii ji ts — >i * . t 5 h'SXli* 
>f ii^it. iAf iHHTIi, ffiL<lij^lii) 1 l~2 0, $ hizft&L 
<1^1S^1~1 6, iff \Z tf * L < l± . ^Ili'Nl 2T'i>'), #J x. ti\ 7-bh^y 
x m ^ ;u ij )i t* — ^ Jr >- . 7° a \± a, ij >i t* — >i> Jr >■ . n — "7* ^ >v ij >i> # ^. >i t^y > 
i s 0-7f i^di'-it^ry, t — ^ ^ ^7 ^ # — ^ ^ ^ x . s e c — ~f * ti ii 'i 

— ^ ir *r ; y . n y + >i Jj >i i£ — >i ir *r . t — t 5 >i ii ji t* — >i Jr ^ >■ . n i- 

>v ij 'V # — ji ir *r i/ , ^^n-^^-ix^^^^^^^-^^, \ — 3^ + >i ^< y + >i >i t° — >i 

ir i> . n 7° ^ >i >i # — ^ ^* ^ >- . n — ) — >i i] >i H> — >i ir >■ . n — ^ > >- >i 

ij ji t* — 'l ir %r y x <>y i^74#-it^y, 1 — + 7 5? L > ^7 ^ # — ^ ^* ^ > . 2 — 
+ 7 ? L- >*i^-^ t^y , 1 — t 9* -? y 9 y ii ji t° — >i ir ^ y & £ M ~Z % Z> ° ~r 
jvn^y Jj ji ts-Jim£ LXlt. tf£L< Itikm^Cb* 1—20. $ <b \z tf t L < it )k M He 
3b* 1 - 1 6 s ^ lc §f t L < It . J^lflSc 1 - 1 2 T *> *) . MZ.lt. 

1 h y )!/ ^ * - n-7'pf^t J fy^* # — ^ s -f VT'n fi t^y*^ * — ^ s 
n — ~f V y ii Ji t* — >i s t — 7' h x ^7 ^ jJ? — ^ . i s o-^f ^ t^f y # — ^ s 
sec — -t*^^^-^-^^^^ — ><Us n — — y * Ji t ^ y ii >i # — ji . t — ~r 5 Ji ir *r y ii 
»i # - 4 , n — — y Ji ir *r y ij Ji & — >i> . y 9 n — ^ y >i ir ^ y ij ji # ^ ji , 2 — x 
;b — *r i, >i ^ ^ i, ij >i yj* zz. ji N l-xf 4 7'nt*it^y^**-i, n — ir 9 =f- ji ir ^ 
y ij ,1 t* — Ji s 3 , 7 - y 9 + ji — 3 — ir 9 * >i ir * y i? Ji # — ji . 3 , 5 , 5 — h ') 9 
=f- >i — y ji ir 5r y 9j >i — n s A — t — 7° + >i y 9 vj *r y >i ir ^ y ij >i tf — >i . 2 . 



[ 0 0 4 7 ] 



[ 0 0 4 8 ] 



4 — i? > ft ^ > -f- ^ — 3 — ft *r i/ ft >l ft — >l . 1 — T f ~? > 9 > ft $r } y ft >l ft — >l . 2 

— ~r 9* ~? > 9 > ft *r i/ ft >l ft — Jl . i? i/ 7 v ^ > 9 iS 3^ — Jl ft *r >■ ft Jl ft — Jl ^ n — -r* is 
^ ^" ^f- >- ^7 -"L- # — x n — H -> Jl ft x ft >l ft — 'I- . n — -r- h y -T* >■ Jl ft ^ i<- ft Jl ft — 
>i . n ^ ft ^ is n ft ^ Is ft ji ft — Jl & £ to*#J ^T* § £ . 

[ 0 0 4 9 ] 

7 5 FShLTti, £fi;L<lij£*$Cto*l~2 0x ^^lC^f*L<tt{^^^C^l~16 
. !ff lc $F * L < It . )k Mft to* 1 ~ 1 2 T *> *) . Mx.lt. 7t?;F> x*;i,#;nj?df--** 
H s n — 7° a \£ ji ft ji ft: ^ ft 5 K . A V ft a tf ji ft ji ft ft 5 H . n-'/f '^'^f^^ 

5 K . t-^f i^^f^r*; F> i s o-'/f i^it'^* ;h\ sec — "7 ^ ^ ft >i 

ft ft 5 H x n > ^ ^ t!7 Jl ft ft: ft 5 H , t — T 5 >l ft >l ft ft: ft 5 H x n - *r > >i ft 

>l ft. ^ ft 5 K x y ^O^^yJlXf**^^? h\ ;K>f;l^it^^; h\ 1 

-xf i7'nf^^^#^r*; h\ n 7° ft >i ft >i ft ^ ft 5 H x n — ft 9 ft Jl ft Jl ft 

ft 5 K . 1 — ~r 9* ~? y 9 y Jj ji ft ^ ft 5 Fx 2 — ~r 9* ~? > 9 > ft ji ft ^ ft K . n — ; — 

Jl ft Jl ft ft: ft 5 H x n — K 4^/4 = K , n > 9 ft ji -ft $c ft 5 K x n 

■tf >• ;u ^7 ^ ft * ft 5 H & £ 1j*m ^ T* £ & . ft Jl =E A ji m t L X It x iff * L < J£ 

3t>* 1 ~ 2 0 x $"blc^f^L<lim^^Cib $ l~l 6x iff \zn * L < li x l^^K to* 1 — 1 2T 

^> 0 x 15!) X\ It x > ^ >l ft >l > * t ^ x >^ J* ft Jl ft Jl ^ 'I s ^ # ^ ^ t A >l x X* X 

ft ji ft ji A Jl . n — ft ^ t: ji ft ji A Jl . A V ft x=i t: ji ft ji A Jl . n — ft ft Jl 
ft ji > -i ji x t — * Jj A >L . i s o — ft ft Ji ft Ji ^ "E -i Ji . s e c — ft ft Jl 

ft ji '< =e A ji x n > ^ ^ ^7 ^ ^* ^ 4 x t — ~r 5. ji ft ji "E A Ji . n ^ ; s Ji ft Ji 

> ^ A Jl x y ^n^^yi^in't^^ 2 — x. ^ ;u ^f- i> ;U ft ji > * =E A >l x 2 — ^ ft >i 

ft ft ji ft ji A >i x t — 4- ? -f- ^ ^ ^ ^ t 4 ^ x n 7° ^ ji ft ji =E A Ji x n — ft 9 

ft ji ft ji ^ =e A Jl x 1 — ~v 9* ~? y 9 2s ft Jl ^ A >i . 2 — t 9" -7 y 9 > ft >i =E A >i x n 
-7*i/i^jp.t n — H -t* >- ^7 ^ t A Jl x n — ft h ? ft >■ >i ft >i =E A Jl . n 

— -n ^ ^ is >i ft >i =e A >i tt £ to* M ^ T* § § o 
Y 21 ~Y 22 iJ5ut]|SLTJ|^ff^lTt J;v^ 0 Y 21 -Y 22 ttx?^lcg^S^4rLT 
T t «k < x #J t L T tu ie<7> R 1 1 — R 13 lz M.m L T t t ^ ^ S <7) fj i: [a] ti T *> -5 . 

[ 0 0 5 0 ] 

4) - (1 2) wvifn^iS tl-B fbt^t/to^ IjRt§ C t to*T § -5 . 
[ 0 0 5 1 ] 

-^5^ ( 4 ) - ( 1 2 ) 
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[ 0 0 5 2 ] 

soie-^^ ( 4 ) 

Jl u *■ i/ il Jl t* — >l 

t u u 
l < a 



v 43 



77 



,70 



76 



y69 
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IC U T 



Y 3 1 - Y 1 0 * tl tl & \Z 

*^A*t^LiXlit K n ^ S ^ 
2 0. ^ blcif i L < li^iK^l 
00 x. «\ T -b h x x x ^ ;i, ^7 ^ # 
tf ;u ^7 ^ # — ^- ^ >- x n — "7* -f- -'L- ^7 # — Jl ir i/ x i s o — ~f =f- Jl 
. t — ~f * Ji ii Ji # — ^ * x x s e c — ~f * ji ii ji tft — ^ ir *r >■ , n 



2 ) 

ft * l < i 

fc* 1 ~ 1 2 T- £> *) 



N i 7 N t- 

it= x 

- 1 6 x 

— ji ir *c 

tl Jl ts - 

^ > =f- 



7n Jl ^ 
iff *F * 
x x 7' a 
Mr*:*/ 
Jl ii Jl i& 



— >l ir y . t — 7 5 i ^7 * t* - >l ir ^ y . n ^ >- ^L- 77 >l # — ^ ir *r y , y ? n 

y >v ii >i # — >i ir *r y s 1 — x: f ^ ^ > f ^ 77 ji & — ^ ir *r y , n *~f + >i ii >i # — >i 

ir y . n — t" — >i ii >i & — >i ir *r y , n — ^ y -f* >- ;t, 77 >i & — ^ ^ >- „ > y 4 
jK ^ ^- ^ >- s l — -j- y 9 U > 77 ^ * — >l ir y . 2 — + 7n>*i# - 4, ^ >- s 1 

— t 9° y y 9 y ii >i # — ji ir ^ y tz £ i-f h ti •£> <, 7*n^ y ^;^-^Si: L T li . 
ifflL<[i^iS*M~2 0, $ <b lc £f ^ L < it }km®t 1 — 1 6 . !tf ic #F * L < li x 1^ 
IS^l^l 2Ti> t ) s f J . i h * y il >l # — >l . if^fy n-^of 
^ ^ k ^7 ^ /K — ^ . ^( , ;7'D^^t J f-y*'H-iv n — ~f Y y il >l & — >l . t — ~? 
V ^ y il >i t* — >i . i s o-^f 4 t^fy ^7'^f-'k s e c-^f 'U^y***-* 

* n > f n ir *r y il >l 4? — ^ . t-TM-t^y^^l-^k n - ;> 4, ^ ;> 77 

k 7 a ^ i y ,i ^ ^. i, . ,i ,i x 2 — ^ + >l y >V ir *r y tl >l & — 'l ~& £ 
N 1 - x f 4 7' n f 4 t y ^ ^ - i , n — ^ 7 f ^ ^- > -77 >l t' — ^ „ 3 . 7 — y i- 

* >i — 3 — * y* * 'i ir ^ y ii >i * — >v . 3 > 5 . 5 — h > ^ ^ ^ ^ y >i ir ^ y il >i # — 
^ s 4 — t — ^^^fy^a-^df-^^^-df-iy^Ji.^^.^, 2 , 4 — v > =f- >i ^ > ^ >i — 3 — 
^- >- ^7 ^L- — >l , 1 — T 9* v > y 7 > ^- ^- >• ^7 >l # — ^ . 2 — T y % v y 9 > ^- y il >l * 

— ;u N x >- ^ a ^ > ? f>* x ^. n ir ^ y ii >i — >i . n — -r* y >i ir y il >i /K — >i . n — H 

"j* y >i ir ^ y il >i ^ — >i . n — ^ h y ""r y >i ir ^ y il >i — >i . n ^ -r* y >i ir >- 

^ ^ * - ^ & tr ¥ i-f 

[ 0 0 5 3 ] 

75 KlhLTli, $f^L<li)^^SC** 1-2 0, $ ^ tc ^ L < ^ ^ ®C *M — 1 6 
. iff lz n * L < , ^11^1-12^^'), #J tt\ 7t?;F\ □c^^^^^df^' 
K s n — 7° a f >i ii n, ^ ^ ^ 5 K . V "7* a tf ^ ii >i t* *r *f 5 H . n — ~f =f- >i il >i t* *r *f 
5 K x t-^f'^A-^^^SH, i s o-7"f h\ sec — "7' + >i fj >i 

t* ^ *t 5 H . n > ^ >l il 'l ^ 5 H . t-7;^^i|^-t^ F\ n ^ y 

^ 5 H . i> 7 n y 'I il 'I ^ 5 H . 1 - 1 f ^ > f i ^7 i 5 h\ 1 

— x f 7' n f 4 ^7 4 f ^ = h\ n 7° ^ )i ij >l /K ^ +f 5 H . ty — ir 9 =5- >^ il >^ 

F, l-777>?y***' i r*; h\ 2 — T 7* v > 7 > ^7 ^ ^ ^- 5 K . n — J — 
H ii H V 5 H , n — H -r* y 'I ii >i t* *r *t 5 K . n — -< > ^ ii >i t* *r *t 5 K . n — ^ 
^ -r* ^ ji ii Ji t* * *f 5 H % £ tr h ti Z> o *^A't^i|HTfl, ffJ L < ti^lS 
i?* 1 ~ 2 0 . 2 <b tc*f t L < ti)^*i(^ 1-1 6 . ft [c£T * L < li . 1-1 2T* 

9 . ^IJ X. tt\ i * >l il >l =E -i 'l . ^* > ^ ^ ^7 >l =E A >l s if y 5 I 

^ >v ii >v '^^1 -i >v ^ n-7'pfi^iA*t v^n tf^^^^t n — "7* f ^ 

^7 ^ ^' 4. , t — "7* f ji ii ji -A ji . i s o — ~f * >i> ii >i > * ^ -i x s e c — ~f =f- ji 
il >l > -\ -i Jl , n v7f ;l^iA*t >( ji,, t — 7 ; 3b ^(i, n't -i >V ^ n S> ^ ^7 >l 

A >l x >- 7 n — >- ^ ^7 ^ =E <i >l . 2 — ^ ^ ;U — ^ is ji ij >l > * ^ A 'I . 2 — ^ f ^ 

-/ f ^ ii >i >i , t — ^- 7 -f- ^ 77 ^ =E A >i . n * >i ii >i =E -i >i . n — ir 7 

^ ^ ^7 ji =E A >v , 1 — "7 7' > 7 > 77 >i =E A 'i . 2 — t 9" y 9 y ii 'i ^ A ji . n 

— -r* y >v ii >v > * t , n — K -r* >- >v ii >i > < t -A 'i , n - t f 7 -f y 31, ^7 3i a* ^ ^( ji, s n 
^ -r* y >i ii >i =e -i >i ta t t^W W h ii S o 

Y 31 - Y 1 Hi 2 «b tc g^lt* LT v^T t J: < x fJ i: L T ttituie^ R 1 ! -R 13 tc L 

[ 0 0 5 4 ] 

v 31^v 4 ni^ti^ti^^lC7|<«mTXa. ^ * L < IttikM&t)* 1 - 2 0 . £ >b\zttf3L 
L < ttj^a®;^ 1-1 6 . ft tc^F^ L < tt. )M^^ib* 1-12 t?*5TOS%tt. c 
:T\ flBW^Sttt. *F * L < limW7^^fb7k*ST*> ») . $ <b ic $f * L < ii . t >i * >i 

S (Mtt. 7>lK't7v7^ ^II^<7) T ^ ^ #tfc ) . 7 3^^3l,lXfl73^Z3llT'J) 

-5 o 7 4 ^ 31, 1 h L T li , i ^ >i . x f ;b , n - 7' n f 31, N V 7'n f3i,, n — ~7 ^ >i , 

A v -7* + >i , s e c — -7* 31, x t — 7' ^ 31, x n — - > f >i . t — t 7 5 >v x n ^ >> 31, , 

n - t ^ f 'k -r* y 'i , K -r* >- ^ . x 3 y 31, , 2 — x: -f- 31, — ^ y >i „ 7 7 o < 7 f 31, N 

>- 7 n — df- x 31, , 7 a — 7*f 2. 6-y >f*y ^o--^y3K 4 — t — ~f =f- )), is 



7 n i> >i s >- 7 a > f 4 „ 1 — 7 / "7 > ^ 4 s 2 — 7* ^ v > f >i s f x 7 n [ 2 . 

2 . 2 ] 3 — fc*^ W <b ii * 7^y-JiSHTtl> fJ £ ii\ tr - 4 . 

T ^ . "7° u ^ jl- N Y => — >i x Jr V A y\, . 2— >"7u^>f>— 1 — -f^ x 2 — >- 7 u ~- 
^^y - \ - A >lta £ ti^mi-f hfl. T >l * — >ir * i: L T li . fj i ti\ x f — 4 . ^o^H 
lf4 :t i) s T* £ £ » vSUv^i^^icIjlS^fLTv^Tt J: < , M t L 
TlifttJie^R n — R 13 lcgfH LTuTU^S^flf^:!: fc*T*§ 
[ 0 0 5 5 ] 

L 31 ~L 80 ii^ti^ti|*jAtc. JlfS0~40T\ 0<?)2 ffi^t^ft^ 

a*s»£ft-to ;:x\ l 80 ^i^^i(^ o t«>s t ^ 7 3 t it. mffi&<7>ni&\z$> 

SS^tiCf^^tr^LTV^Chtlrtf^. L 31 ~L ' 7 7)£f £ L ufll t LTIiv 
t 4 ^ U > S ( 0!l x. «\ i f U > . x f U > N 7" a tf U > . h ') > f U > . f h 7 > f V 
> 9 > f U > x ^ -*t i f u > N i f ;H f U > N lf4lfL:y#if) x MxK<?> 
2 (Mx.lt . c i s — 1 , \ - y ? xi y V y , t r a n s — 1 . 4 - 7 u 

x U > N 1 , 3 — x 7 n ^ y f 'J f > ir ) s x. — f 4 x f Jr x. — f 4 , x. X f 4 „ T 
5 K x * 4 * > . X 4 * 3f y 7x >l 7 U\ X 4 ;t > 7 = K , ^ L n >\ f ^ 7 U -f 

U > & if^^ff S 3 t ft J T*§ £o 3 tl<b<^ 2 fl<?)lli5vMcMD LTIiwI^S^W 
LT^J: < . }g£-g&S<7>0J HTti, - ( C H 2 ) 2° < C H 2 ) 2 - ^ ~ (CH 2 ) 2 ° < 
C H 2 ) 2 0 ( C H 2 ) - . ( C H 2 ) 9 S ( C H 2 ) 2 ~ * ( C H 2 ) 2 0 2 C (CH 2 ) 2 - 

#J i: LT ti. HUie<50R n -R l hzW.m LTUT ^^v^S<^#iJ t ffl 
[ 0 0 5 6 ] 

HUie-l©^ ( 4 ) - (1 2 ) icfev^T Y 31 -Y 70 . V 31 -^ V 43 ^Df L 31 -L 80 <^ffl^ ^ 
^•ttlc J: ») ti« it&W<r>tt * L v^ij i: L T tt . ?x>^ix ^ ( f J tt\ O - T 

+ >l ^ ^X>i7-tf ^ h 'i 7"f O-7-bf i ?X>ih 'J ( X. ^ ;t. ^ ^ 77 ^ — 

^ > ^ u y ) x x t=- a, +x t ) . t u ^ >ix7,r;i ( #J it s ^- u -i y -Wt x ^ ^ . ^- u -f 
y^k~f^->v. ir v A yW:2 — >i ^ ^ y >i , o|7i^*, ir v A y ^y v u 
* y >i , ir V A y m ir 7 * >i ^ £ ) x x ) - >i & x x -f- ^ ( #ij z. It ') iy ) - >i B: > ^ >i 
-r -b ^ ^ tc £ ) . -b x > i^x x t- >v ( #!l ^ lt\i i/ y WliS * )i t£ £ ) x 7* 'J -fe 'J > <t> 
H >i * > i^x x ^ ( Z. it . h ') t -b ^ > . h 'J 7* ^ \i > & ) , r n - ji m*. x -r- 
^ ( M z.lt. 7*fi7 5")i7'f i/'Jnl-k if 'Hxf Jir'jnL-K 

>f^7?';^if^r , JnU-hx 7"f i 7 7 'J *7"f i 7*') n L - f , i f t 7 ? 'J 
i if 4 7 'J n L - h , 7'nf;t.7 ? MT'nf^r'J^L-F, 7* f 47 ? ') A 7* f 4 
r M u U — h x t?f i75")it?f 47')nl - h £ if ) . ^ > 7 i '] X 'J h — ^ <7> 
*)l*>|lXf i ( fj X. a\ ^ >' 7 I 'J 7n 'J h — 4f h 77-bf — ^ 7 7 I 'J 7n 'J 

h-if M7*f L-F^) . y^y 7l'J X'J h-iW*4;f>ilXf * ( f J [J 

. ^^^JX'Un-^^^^Ttf-h, y-Ny^l'jX'j h-i-N^r^yf L-h 
x y < > 7 x 'j A ') h — 4 f h 7 7 t f — h ^ ir' ) , h M > f a — >l 7' a ^* > cry 77 4 > 
|ixf 4f ( h 'J > f u — ji ~f n ; n° > h 'J7-bf-k h ') > f n — >i ~f a ^* y y ~r -b 
■r- — h ; 7° a tf ^- ^ — h s h ') >f n-i-7"nn-> h 'JT'Dt'tl-h, h 'J > f a — 
jl -7° a ; \° y h ') ~f f V — h x h M if D-Jl-ya^O h 'J t'A'pi-K h ') > f a — 4 
-7 u ^ > b 'J (t-7f^7-bf-h) , h ') if n-)i-/n^Oy*2-if i'N^f-*^ 
— h x h 'i i f n — 4 -7° n ^ \* > f h 7 2 — xf4-^^--t^ — h 'j i f n — 4 7° n <> \* > 
77-tf-ht h 'J > f a — >v 7' a x > h ') ir 7 7 * — h . h > f n 

-i^n/Opj ( x 7 a ^ ^ *f y Ji >l * * iy V - V ) % t ) . <ft ffl ^ 1 1 - 2 4 6 7 0 
4f&itiB8^r^n-^i7, f<H 1 ffffi 2 0 0 0-6 3 5 6 0 ^ Affile x 

r 'j -t n - i 1 7s f i f , nm¥ 1 1-92574 ^i>^icie®7) 7 xf ^i, 

e° a K > 77 4 tK > ^ 1 7s f ^ i ( 2 — tr a M H > — 5 — Ji >i t* > > f 4 . 2 — t° a M 
K y - 5 - Ji 'i jK > ' H x f 4 x 2 — t° a 'J K > - 5 - 77 4 # > |ft 7* f 4 x 2 — t° a 'J K > 
-5-^;H>l2-if '^^y'O x y ^P--^f >y 7)4#>|l7f i ( c i s 



— 1, 2 — x ? a ^ df- -4- > x ij >i # > ®& x 7* ;i- x trans— 1, 2— x?n-Jf+)-> 
y ^'l^f>iy is c i s — 1 , 4 — x ? o — "t > x ii 'l * > ■ g£ x ~f -f- >l . t r a 
n s — 1 , 4 — x ? n +<■ > x ii >i t" > Wc x ^ ^ >u ft t ) . ^ x V h — >i ij >i # > x 
X ;b (^y n-*^>5'7tf-h v ^-x'Jh — i-xh^-F-fe;^ — ^fx'ih — i 
^ > ? 7° u t° ^ - b ft ^ ) ft fc*^§ W» h fl 3 o 
[ 0 0 5 7 ] 

I^Tlcifuie-^^ ( 1 ) ~ ( 1 2 ) ?ft £ ft& IttrWl^ffl^mi-f Z fr\ ^^BHicfflv^ 
ft^tni. c ft <b ic FI^ 3 ti-S t ii ft v*. ftfe, — ( 1 ) tcov^Tlifb^-t/C - 
1 ~C - 7 6 *0O^ L s ( 2 ) -(12) tc o v^T ttfb^t/ C-20 l-C-20 

3 TkVit&m C-40 l-C- 4 4 8 ^fl^ L fc. ft* lcfS«£> £ v> iil£#ft lcief£^ i 
o g P wflii, C r i p p e n ' s fragmentation v£ (J. Chem. I 
nf. Comput. Sci. , 27, 21 (1987). ) \Z & *) 3fc db fz <?) T° & <> 
[ 0 0 5 8 ] 
[ft 4 ] 

OR 1 

0=P-OR 2 

1 <=* 
r OR , 

[ 0 0 5 9 ] 

+ . R 3 ii Utile- ( 1 ) <?> R 1 } -R 13 1 mmT°3b 9 . Tie<^ C - 1 - C - 7 

6T-i*i^i^t^. ) 

[ 0 0 6 0 ] 



[ft 5] 



o 



CO <£> 

csj in O) 



CM CO 



CO <o 
CM C3> 



co 



CO 
CO 



LO t — 
LO CO 



CO « 
CO 



CO uo 

0> 



-4- co lo to <d »o 



O) oo co in 



X 



X 
Oi 



cm <m «"> C-> 

o o o I 



tji 03 CT» 

=^ ^ ^ -r 



LO O 



**■*• o u . — 

_£? o> v. ^ 

=c q_ J? =c 

- 1 J 



02 



1 

CM 



£ 

I 

CO 




*o _g -p- 

T* 7T7 oo 

" CP I 



o> o» cn 

o> j: I x 

-T~ -wf -«t 

^ J o o 

Oil 

-r- U> 



+■> " o 



Q. 
O 

i — 3C <o 
>-, <o <_5 

5 ° 6 

I 



X 



X 
<2) 



p i 



X 
CD 



3 



C3 



CO 



t— cm ro 



T T 



t- CM n ^ LO <o 



<o oo o» 

1 1 1 1 "i i l i 'f 



I 



I I 



aO cj> o 

y— t— CM 

I I I 

<l> c_> c_> 



[ 0 0 6 1 ] 



[fb 6 ] 



CO 
O 



iC5 lO r - — co 

N D CM OJ 



ir> go 
id oi *o co csi 



co cm 10 

CT» CO LT> 



to 10 

tf> CO 



03 CO CO 

<o cn <o 



co CO 



^ CM iO ^ 10 LO cO ^ CO 



3 



& 

V. 

i 

CM 



X 
0) 

JO +-> 
• — O 



« £ 

" CL 
^ O 
CO 
■■— 

1 



a> 

I 

CM 



lO 



lO 
CO 



o f r f ? £ ? 

O CM CM CM 

o 



a> 



"9 



no 
CO 

C 

CD 

a. 

o 

o 



I 



=3 
JO 



o 











CL 








f— « 








k_ 




















CD 


-CZ 








4, j 








1 


m 


23 






EE 








r 






;>» 


CM 




| 


>< 


i 






<» 












■s 


-f-> 


O 


a. 


1 


1 




o 


CM 


LO 


o 


i_ 




»» 




CL 




lO 


o 


o 




«% 




to 




CO 




T 
































a_ 








o 








t_ 




1*. 




CL 




X 








<D 




>^ 




JC 










+-» 


4-* 




*>s 








jC 


J 




JO 






f 




(P 




CM 


>t 




X 


1 




• p~" 


a> 






k_ 




*^ 


CD 


+* 


"o 


CL 


1 


1 




O 


CSI 


LO 


o 


U. 








CL 




lO 


o 


O 








co 




CO 












r 
















CM 


CO 




lO 


CM 


CM 


CM 


CM 


1 


1 


1 


1 


C-5 









CO CO 



CS| Csl CM "Kt 

O O U U (J O 



3: 3: a= 
m- 

a o o o 



V* LO t£> 

3= a: 2C 

CM M N 

o o o 



e> cj> 



tf* ^> <5» 133 CT> O? 
^ ^ ^ ^ =& =5 

o o y a a o 



CD r — CO CT> O <r- CM CO W *© I"— CO C75 O 

CMCMCMcMCpcpcpcpco ro CO CO CO CO ^jt* 



[ 0 0 6 2 ] 



[ft 7 ] 



o 



cm 10 lo r— colo 



OTNSOOCO^^^^tOr-C^W CM lO 



no 



CO 
CO 



o> CO CO 
to I*- 



CV1 

CM 



CO 
CO 



1 — >> 



^ =E ^ 
<5 " £ 
a> 

CM 



JO 
O 



*m cn <tj 

CJ> r_5 ~C| " 



>< 

J 

o 
1_ 
o 



eo co co 

nr az =c 

V C-> <J> 

co ^ .£» 

x o 

53 <M 



O 

o 



o 

B 



<L_> 



■5 -5 £ 

U 



CM 

C_3 



<M 



B 8 

CM CM 

o o 

<m cm 



O O O, 

OJ CM CM 

S <^ <-> 

o cz> 

cm cm 



O 

CM 



C_5 



CM 



~ c5 o 

CM H Ji 



CJ> CJ> 



N N N 

nz ^t: -L- 

o o o c_> o <l? 

S 5 s M " " 

CM CM CM CS1 

3 o o 5 



-•J* 

CO cO eO cy> CO q 

(J 

I 



II 



CD cm 



8 

O 



e =e =s 

^ c_? cS 4 « 



II 



^ § O c3 *-> 



JO 4? 
4 « 



CM 
CM 



^ V. =F 
4i X o 
D 0) M 



CO CO CO CO JV CO 1 q, 



to <0 CO <o UO 
O O O O O 



2 § 
5 ° ° ° 



O 

2 ^! o o ° 

CM 



c3 ^ 



«*r 

o a o 



1 1 o 



~2 

=3 



'i— CM CO ^-10<ONC0050^W W ^- iO © h- 
o o o o o o O O O O O U CJ> CJ> c!> <J> o> 



CO o> o 
U) ic to 



o o o 



[ 0 0 6 3 ] 



[ft 8] 



cn 
o 



cO' — (O en 00 tn m go 



co coco to to i — oo co r— 



CO 
LO 



■o csi 



CO 
CO 



10 CO 



LO 



S S£ 

o ^ ^ 

£ 3 = 

§ 3 

o ^ 5 

3 ^ ^ 

CD ac: ^ 

is cd 



cd o 
cd o 



CM 

=5 ~ 



CM CM 

oa cn 



CM 



CD CD CD 



CD CD 

CD CD 

O CD 

U II 

■M* ro 

CM CM 

CD CD 



CD CD 

CM ^ 



II 

CD 

CM 
CM 

O 
CD 

CM 



CD CD 



II 



II 

CD 



CM 
CM 

3= nz zt 
CD CD O 



g 

CD 



CM 

5 



C CM ^CM ^CM CD 



CM CM *M 

CD CD CD 



CM 



O 



CM 



S § 

£ £ 

T3 -O 

>» >s 

-CJ jc 

* r 

CSI CM 



e 3 e s 




" o o 

EM m en 



CD 

O CD 











c: 














Z3 


**— 




o 


O 








-a 




>s 






<o 


«3 




V. 


M-* 




CP 


© 


+-> 


m-> 


1 


i 


CM 


CNl 



s ^ ~ 
£ ^ 

cm 9? ^ 7* "to CD ZXZ 

§ 

"85 



E Sm " ° -2? 



o « o» ^ S3 

=5. = 3=L -c ^ « « 

O CD ^ ^ 



a* 

-t CD 



r 

CM 



O 





CM 


co 


^4- 


to 


CO 




OO 


car? 


CD 




CNl 


CO 




LO 


CO 


CO 

1 


CO 
1 


CO 

* 


eo 
1 


CO 

<!> 


CO 

1 


to 
1 


CD 
1 


CO 

I 


1 


I 




r-- 

I 


$ 


i 




CD 


CD 


CD 


CD 




CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 





[ 0 0 6 4 ] 



lit 9] 



QT N C0 2 CH 2 CH(C 2 H 5 )C 3 H 6 CH 3 O^N^C0 2 (CH 2 ) 7 CH 3 O^N C0 2 (CH 2 ) 9 CH 3 



C-201 
(2.00) 



C-202 
(2.02) 



C-203 
(3.69) 



CT N C02<CH 2 ) 5 CH 3 O^N C0 2 (CH 2 )i 1 CH 3 O^N CONH(CH 2)l5 CH 3 



C-204 
(1.18) 

H 

C-207 
(1.32) 



C-205 
(5.36) 



C-206 
(4.68) 



CT N C0 2 CH 2 CH(C 2 H 5 )C 3 H 6 CH 3 

C-208 
(2.42) 



^^^^^ 



H 

C-209 
(4.10) 



XX 



CT N C0 2 (CH 2 ) 15 CH 3 CT N CONH(CH 2 )nCH 3 
H H 



C-210 
(5.77) 



C-211 
(3.43) 



a 



•C0 2 C4Hg 



CO^CjHq 



^S-C0 2 C 6 H 13 
^^C0 2 C 6 H 13 



^v^C0 2 CH 2 CH(C 2 H 5 )C 3 H 6 CH 3 



C0 2 CH 2 CH(C 2 H 5 )C 3 H 6 CH 3 



C-212 
(3.84) 



C-213 
(5.51) 



C-214 
(7.14) 



C0 2 C 4 H 9 



0 



COaC^Hg 



C0 2 CsHi 3 



C0 2 CH 2 CH(G 2Hs)C 3 H 5CH3 



CO z CH 2 CH(C 2 H 5 )C 3 H G CH 3 



C-215 
(3.84) 



C-216 
(5.51) 



C-217 

(7.14) 



Cr 



C0 2 CH 2 CH(C2H5)C 3 HgCH 3 



Or 



C0 2 CH 2 CH(C 2 H 5 )C 3 H 6 CH 3 



C-218 
(2.98) 



[ 0 0 6 5 ] 



C-219 
(3.70) 



lit 1 0 ] 



H 3 CH 2 COCO^Y°Y 02CCH2CH3 

H 3 CH 2 COCO'^Y^*0 2 CCH 2 CH3 
OjCCHjCH, 

C-220 
(2.15) 



H 3 qH 2 c )2 oco^Y 0 Y 0 2 C ^ H ^H3 

H 3 C( H 2 C) 2 OCCT v Y^ s -0 2 C(CH2)2CH 3 



O z C(CH 2 ) 2 GH 3 

C-221 
(4.45) 



hq ^O 02CCH 2 CH 3 

H 3 CH 2 COCO'^f x ^ 0 2 CCH 2 CH 3 
OjCCHjCHj 

C-222 
(1.27) 



H 3 C(H 2 C) 3 OCO'^< 0 Y 02C(CH2)3CH3 

H 3 C(H 2 C) 3 OCO'^f^0 2 C(CH2) 3 CH 3 
02C(CH 2 ) 3 CH 3 

C-223 
(6.53) 



02CCH 2 CH 3 
HaCHjCOCOsJvl^OaCCHsCHa 

H 3 CH 2 COCO'^Y^ v 0 2 CCH 2 CH 3 
PzCCHjCHj 

C-224 
(2.23) 

C^CCHsCHa 
H 3 CH 2 COCO-^LT 02CCH 2 CH 3 

OH 

C-226 
(1.31) 



02C(CH 2 ) 2 CH 3 
IH 3 C(H 2 C) 2 OCO v JvI-.0 2 C(CH 2 ) 2 CH3 




H 3 C(H 2 C)20CCr Y "02C(CH 2 ) 2 CH 3 
0 2 C(CH 2 ) 2 CH 3 

C-225 
(5.01) 

OjCfCH^CHj 
H 3 C(H 2 C) 3 OCO v ^k v -0 2 C(CH 2 ) 3 CH 3 



HaCCH^OCO' 




02C(CH 2 ) 3 CH 3 



OH 



C-227 
(5.69) 



H 3 CH 2 C0 2 C.^-\X:0 2 CH2CH 3 
H 3 CH 2 C0 2 C''^"-'^C0 2 CH2CH 3 

C-228 
(1.56) 



HaCCHjCbO^^-v^CO^CHj^CHa 
H 3 C(H 2 C) 2 O 2 C > ^-^C0 2 (CH 2 ) 2 CH3 

C-229 
(3.51) 



HaCCHsCkOjn^^COaCCHjOjCHa 
H 3 C(H 2 C) 3 0 2 C'^-^C0 2 (CH 2 ) 3 CH 3 

C-230 
(5.18) 

[ 0 0 6 6 ] 



I^^J' NHCOCH 2 C ( CH 2 CH 3XCH 2 )3CH3 

C-231 
(3.90) 



[ft 1 1 ] 



CO2C4H9 

C-401 
(2.37) 



^COjjCoHi 7 



C0 2 C 8 H 

C-402 
(5.71) 



17 



^1 2 H 25 v^CC^C^g 



C02C4Hg 



C-403 
(7.53) 



CO2C2H5 



C-404 
(5.72) 



C>Jl-C3H 7 



Q>H 7 



C-405 
(1.81) 



O 

.O- 11 — t-Bu 

C ° 
O-"— t-Bu 

C-406 
(3.52) 



O C2H 5 
0 _JL 



<CH 2 ) 3 CH 3 



-(CH 2 )3CH3 



C 3 H 7 OC a x^O Ss ^ cr COC 3 H 7 



C-407 
(5.45) 



C2H 5 



C-408 
(1.66) 



C3H7OC*. 



°*COC 3 H 7 



COCjH 7 



C-409 
(2.58) 



C^OC. 



°-COC 2 H 5 

C-411 
(1.32) 



(H 3 C) 3 COC, 



.COC(CH 3 )3 



COC(CH3) 3 



C-410 
(5.14) 



COC2H5 (H 3 C)3CO(Xqv 



^COCH 3 
^CCXr(CH3) 3 



C-412 

0.22) 



CyH 15 OC^ 



.^COCH 3 



"COCH3 



C-413 
(2.10) 




'COC 7 H 15 



C-414 
(4.61) 



COC7H15 



C-415 
(4.84) 



CH 2 OCOCH2CH 3 
C 2 H 5 — |— CH 2 OCOCH 2 CH 3 
C H 2 OCO CH2CH3 

C-416 
(2.43) 

[ 0 0 6 7 ] 



CH 2 OCOCH3 
C2H5— j— CH2OCOCH2CH3 
CH 2 OCOCH2CH 3 

C-417 
(178) 



CH 2 OCOCH3 
C 2 H 5 -f-CH20CO(CH 2 ) 2 CH 3 
CH 2 OCCKCH2) 2 CH 3 

C-418 
(2.61) 



[fb 1 2 ] 



cH 2 ococH 3 

C4H9— f-CH 2 OCOCH 3 
CH2OCOCH3 

C-419 
0-31) 



CH2OCOCH3 
C7H15— |— CH 2 OCOCH 3 
CH 2 OCOCH 3 

C-420 
(256) 



CH 2 OCOCH 3 

^11 ^23 j OH2OCOCH3 

CHsOCOCHa 

CA21 
(4.23) 



CH 2 OCOCH 2 CH 3 CH 2 OCOC 3 H 7 

H3CH 2 COCOH 2 C— |— CH 2 OCOCH2CH3 C3H 7 C0 2 H 2 C-|— CH 2 OCOC 3 H 7 
CH 2 OCOCH 2 CH 3 CH 2 OCOC 3 H 7 

C-422 C-423 
(1-84) (3.51) 



CH 2 OCOC 3 H 7 CH 2 OCOCH 2 CH 3 CH 2 OCOCH 2 CH 3 

H 3 COCOH 2 C— (-CH 2 OCOC 3 H 7 H 3 CH 2 COCOH 2 C— |-CH 2 —0 — H 2 C— j— CH 2 OCOCH 2 CH 3 

CH 2 OCOC 3 H 7 CH 2 OCOCH 2 CH 3 CH 2 OCOCH 2 CH 3 

C^24 C-425 

(2.44) (2.54) 



CH 2 C0 2 C<|Hc} 
CHgOCO-j-CHjCO^Hg 

C H 2 C0 2 C4,H g 



CH 2 C0 2 C 4 H 9 
HO-j-CH 2 C0 2 C 4 H g 
C H2C0 2 C4Hg 



CH 2 C0 2 C(CH 3 ) 3 
CH3OCO-]— CH2C0 2 C(CH 3 )3 
CH 2 C0 2 C(CH 3 ) 3 



C-426 
(3.01) 



C-427 
(2.78) 



C-428 
(1.91) 



CHjC0 3 CH 2 CO^ZH 3 CH 2 C0 2 CH 2 C0 2 C 4 H 9 CH2C02CH2C02C4H9 

C8H 17 OC0-j-CH2C0 2 CH 2 CO 2 CH 3 HO~|— CI-^COzCHjCOjCHg CH 3 0C0-f-CH 2 CO 2 CH 2 CO 2 C 4 H9 
CH2C0 2 CH 2 COiCH 3 CH2C02CH2C02C4H9 CHjCC^CHzCO^Hg 



C-429 
(1.03) 



C-430 
(1.36) 



C-431 

(1.59) 



CH 3 OCO C0 2 C 4 H g 



CH 3 OCO_C0 2 C 6 H 13 CH 3 (CH 2 ) 2 OCO C0 2 C 4 H 9 



CH 3 0CO^CO 2 C4H9 



CH 3 OCO^C0 2 C s H 13 



CH 3 (CH 2 ) 2 OCO CO^Hg 



C-432 
(1.52) 



[ 0 0 6 8 ] 



C-433 
(319) 



C-434 
(3.66) 



[ft 1 3 ] 



CH 2 OCOCH2CH3 CH2OC0CH 2 CH3 
H3CH2C — j— CH 2 — O — HjC — ] — CH2CH3 

CH2OCOCH2CH3 CH2OCOCH2CH3 

C-435 

(3.73) 



CH2OCOCH3 CH2OCOCH3 
H 3 CH2C— [-CH2— C — H2C-I-CH2CH3 
CH2OCOCH3 CHtOCOCHj 

C-436 
(1.12) 



CH2OCOC2H5 

CHOCOCjHg 

CHOCOC2H5 

cHococy-fe 

CHOCCX^I-t 

CH20COC2H5 

C-437 
(2.36) 



CH2OCOCH3 

CHOCOCH3 

CHOCOCH3 

CHOCOCHa 

CHOCOCI-fe 

C-438 
(2.02) 



CH20COC-| 1 H23 

CHOH 

CHOCOCHj 

CHOCOCHj 

CHOCOCH3 

CH2OCOCH3 

C-439 
(2.62) 



CH2OCOCH3 
CHOCOC^ 
CHOCOC2H5 
CHOCOC2H% 
CHjOCOCaHs 

C-440 
(1.36) 



CH2OCOCH3 

CHOCOCH3 

CHOCOCHa 

CHOCOCH3 

CH 2 OCOC9H 13 

C-441 
(2.32) 



CH2OCOQ 1 H23 

CHOCOCHa 

CHOCOCHj 

CHOCOCH3 

CHzOCOCHa 

C-442 
(3.16) 



CH20ccx;H2CH3 

H 3 CH 2 COCOH2C--|--CH 2 CH20CH2CH2CH{CH 2 CH20COCH2CH3) 2 
CHaOCOChbCHa 

C-443 
(3.37) 



CH2OCOCH3 
CHOCOC2H5 
C^H 5 OCO(CH2)2-<XDCOC2H5 
CHOCOC2H5 
CHzOCOCzHs 

C-444 
(1.63) 



CH 2 OCO(CH 2 ) 10 CH 3 ^W^ CH3 



oc' 



C-445 
(3.03) 



v /OCOCH2CH 3 
OCOCHjCHa 

C-446 
(1.69) 



C 2 H 5 



CH 2 OCOCH 3 

-CH 2 OCOCH 3 

CH 2 OCOCH 3 

C-419 
(O, 47) 



C 2 H 5 



CH 2 0 2 CNHC2H S 

— CH 2 0 2 CNHC 2 H 5 



CH 2 0 2 CNHC2H 5 

C-420 
(3. 60) 



[ 0 0 6 9 ] 

1 3 ) xii ( 1 4 ) ^m$nzi\:£ty]frhmfi-f% z ii^gio 

[ 0 0 7 0 ] 



!5$ ( 



lit I 4 ] 

-*S!5£ (13) 



3a 



R 



O R 

1a — S-N-R 2a 

II 

O 



[ 0 0 7 1 ] 
[ft 1 5 ] 

•AfciS (14) 
O 

R 4a — S— R 5a 



R 

2a 



2 
') 



[ 0 0 

3a ti^ 

4 ) * 
R 4a fc 

sag 

~r >v n 

*. t ;u 

£T * L 

7° a tf 

) fc'Jft 
4 <^> «b 

7 x .x 

[ 0 0 
[ 0 0 



O 

7 2 ] 

( 1 3 
ft ft & 7> 
R U^feM 
. R 4a 4>£ 
J; VR 5a «?) 

6 s ^ ir l 

is * x X 
3 :> 
T *> o T t 
< . 6-2 
>i , -f V 7° 
, — v ^ 

> ^ ^ . 

\zttf £ L u 

<7> (f?IJx.ti 
;U 7 x X ^ 

7 3 ] 

(13)1 
c ft ^ </> M 
7 4] 



) tcfcv^T . R 1 a ti 
tc x tK M B. =? . ~r n> 
/S^ 1 0 

v R 5 a ti -5- ft f ft 5* 
J&fil/S^ ti 

* > 3I4> J: X ;U 
7x ;b ^ > 3jfe jo Jc y X 

nti, ~f * 'l . A 
x x a — >- ;U . 

X ^ x t — ^ 9 * >l 

N — +f- -r* >- ;U „ — 
. 7 ') - ^ S H T 

, 7 i z Jl, tf 7 i 

) piffle iff* Lu„ 



7 4 ^ ^ S ^ 

* 4- * * fz It 
Jit ± #> 5 3 
a7 [C . T 4 
1 OJ-Uf* 

;u > t 5 K 

L < . 6-2 
v 4 x t 

— 7° ^ 4, x 

x 7 > ' -T* >- 4 
7° ? -T* S> 4 x 

X >l N -T- 4 7 



fz it t - 

0 x ^ * x 
•V M ^x 

fritf * L < 
t =k < . )k 

0 <^> «t <T) ( 
- ■/ ^ ;U , 

x H is >l 
ir ? 9 -r* is 
ii * 6 — 3 0 
ae x + 



T — 
T 7 ^ 
"F ^ 
. T ^ 

m jl ti 

7;* 

>- ^ n 
. h 'J 

<T) <7) 
7 f- ;b 



s 1 - 



R 2 a 4? J: V 
. R la . R 
. -IK^ ( 
It. HTz 
&u~r 'J — 

T 7 'J — i S 
. T 'J — ^ 

„ ~r >i >i 
2 5«t^ 

7^4, t 
s 7 — ^L- 

->b . "T* i/ 

L < . 6 - 

7 ^ ^ x h 



T^ti-^it (14) $ it^^<nn £ 

tc PH £ ti £ t» <7) T ti ^ v ^ 0 



lit I 6 ] 



n-C 6 H 13 — S N— C 6 H 13 -n 
O H 
A- 1 



O 

II 

n-C i2^25 ® ^ ^-12^25"^ 

& H 

A- 2 



N ) — S— N— CH 3 
P ' A— 3 




f X > — S — N — Sv // 




A— 4 



S — N 

A H 

A- 5 




f-8-p- 

A- 6 



Q>-|-N-C 12H25 . 
A- 7 



O 

ii 



n-C 12 H 25 — S — N — <k h 

o — 



A- 8 



O 

-S— N 



A- 9 





A- I 3 



S~ N 

O H 



C 2 H 5 
"CsHn-n 



A- 1 4 



A- 1 7 




A- 2 0 



C 2 H 



"S— N 

& H 



A~ 1 5 




A- 1 8 



O CH 3 

/ \ II I 
(/ \) — s—N- 




A - 2 1 



A- 2 2 



[ 0 0 7 5 ] 



[ft 1 7 ] 



o 

II 

-5- 




A — 2 3 



)-S-NH 2 
O 

A — 2 4 




A- 2 5 



H 



H ? 

.N— S- 
II 

0 



A- 2 6 




A- 2 7 



0 2t 



A — 2 S 




"N— S- 



H 3 co-^-|-N- A / 
A- 2 9 



F 3 CH 2 CO- 



O 

II 

S — N 



O 

A- 3 0 



w j h 



A- 3 1 



-S— N 

A H 



A 3 2 



-N-S-C 8 H 13 
H O 



A-3 3 



A- 3 4 



H 



H 




H fl 

N— S 



A- 3 5 



O 

S — NH HN — S 

o W o 



/ 



A- 3 6 
A~ 3 8 



[ 0 0 7 6 ] 



CI 



o 

-S — N~ 

A H 



A- 3 7 



CN 



OH 





H 




A- 3 9 



[ft 1 8] 




-S-N-C 4 H 9 
& H 
A-4 0 




C 2 H 5 



II / 

S— N 

O C 2 H 5 
A- 4 1 




S— N 

O C 2 H 5 



A-4 2 




o 

-S— N 

A H 




A-4 3 




A 




S-N-C 4 H 9 
& H 



A— 4 5 



(ShO <Sh 



A- 4 6 



CyH^O— 11 <f V- S— NH 2 



A- 4 9 

[ 0 0 7 7 ] 



A- 4 7 



-C3H7 




PH 3 



CH 3 



5 0 




o 

S— N— C 4 H 9 

o H 



A-4 8 




lit 1 9 ] 




B- 1 4 

CI 




[ 0 0 7 8 ] 



[ ft 2 0 ] 




ci- 



-s- 

B — 3 2 




CI 



/ \ ? ? 2H5 II ^ 
B — 3 3 





-S — G- 




H 2 N- 




B- 3 4 

[ 0 0 7 9 ] 



o 

•S Ci 6 H 33 

o 



B — 3 5 



1 5) T-^£ iiZlt^WfrhMH-tZ 
[ 0 0 8 0 ] 



I it 2 1 J 



— J&SC (15) 

o 

II 




[ 0 0 8 1 ] 

_tiB — ( 1 5 ) iCfev^Ts K l K R n te J: ^R 3b t4^*l^n^T> lc. ilJSfi/: 
liJ^3fe/STSC**l~5<?>T , ^df-^* (fji.il, > * ^ . x * >i , 7' a tf ^ . -i V 7' a t: n 
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#ac. -^it (1 7 ) T^^ftlSfb^-^tcov^TlfeB^-tSo -fix it (1 7 ) 14. SO IB — 
Htx-st (1 6 ) *F U L t 3h & o 

[ 0 0 9 0 ] 



[it 2 5 ] 

-JR5*; (17) 




[ 0 0 9 1 ] 
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7xx;b N ^ 7 ^ 4 if ^#i-f ^ c ) . m.mxit^m.m^T ^ j m atf % l < it&m 

1(0-2 0. «k*)#F*L<ttJ^lfe»:0~10.Jtfk:<FF*L<ttJ^lfeScO~6T*>»). \ z. 

li 7 5 ; . ^ f i 7 ; 7 . y i f i 7 ^ 7 . ylf ^7; ^ 7 ~* 7 7 4- 7 5 J # if 
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2. iff IC iff U L < H )£*$C 1 - 8 T* *> 9 . Mz.lt i h *y . x h * 7 . 7 h df- 7 * if 
If^ns. ) . 7'j-4t^yS (!ffiL<tt^it6~2 0, £*)iffi.L<li£ifSiC6 
-16. iff IC iff £ L < li & i£ & 6 - 1 2 T? *) . ii[|7i^^t^fy, 2 - -^ 7 ^ 4 * 
* 7 * if l-f ^ ft S o ) . T y >im (^iL<U(^itl~2 0. J='9iff^L<lij^^ 
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(lffiL<ti^iS7~20. i^iL<tt^iS7~l 6, ifflc£f£L<ti^ 
m®C 7 — 1 0 T *> ») . 1W X. IJ 7 x x ;u ^- ^ y i] >l # - ^ * if l-f «b ft -5 . ) . 7 y i t 
^ryS (ffSL<liSiS2-2 0, Jc^*ftL<tt)^«ii2-16. ifflc£fi.L<ti^ 
i!2-l 0T*f>»), M li 7 -b h >• . ~* > >i ir * y * if li* «b ft § . ) . 7 >• 
^7; ;S (iff * L < Itikmm 2 - 2 0. J:^iff^L<tt^«®(2-l 6. iff ic iff * L < 
ti mWi 2 — 1 0 t *) . <M £ ti 7 -b ^ >i 7 5 ; . -<> ^ 7 5 ; & if ft* ¥ i-f «b ft § o 
) . 7*3^y*i#^i7; ;S (ffl L<IJ)^iS2~2 0, J:»)4fiL<li^lK 
2-16. iff ic iff U L < lij^^^C 2 — 1 2 ») . M z. It > h ^ ^ ^7 ^ # - ^ 7 5 >» * if 
3b»^ l-f ^»ft^>o ) . 7 M - ;u ^- ^ ^ ^7 tl # - ^ 7 5 ; ^ ( ^ £ t < ^ 7 - 2 0 . Jc 

►}$f^L<tt^*i(7-l 6. ifflciff^L<[i}^«i(7-l 2T*»l, «lx(f7i-^t 
dfy^4*-^7^ ; ^ if if h in % „ ) . Xi*z;i7 5 ; m ( iff * L < it £k M Wi 1 
-2 0. =k'9iff*L<lij^*^l-l 6. ifflc$f^L<tt^*®(l-l 2Tf*D, fjxti 

> ? > X ^L- * - A 7 ; ; . ^ > -tf > 7, ;U * - ^ 7 ; 7 & if ib* ^ If "b ft -5 o ) . X ->U 7 T ^ 

-f^*(iff^L<lij^*8C0-2 0. J;^IL<!JSitO~l 6, ifflc$f^L<tt}^ 
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u >f K * if if ft -5 o ) . 7 m 7 5 K S ( iff * L < li * » 1 - 2 0 . «k *) iff * L 
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<^ t L T 3b tf h ft £ *?&Bfl u 3 ft h \z m& $ ft # v^o 
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Huie^fffiT 7 ^ 3 - ;i, x. x-^ tefcit s t ; ti ti t* ymt LTii, m 4 < . i>*a 

h*x- b & o mmm^ j t >i # > ^ >» ^7 ^ # > m i^tt^p-xry l- 

[0107] 

£f * L t J ij ti #y Mco fj t L T Ji . W. T<7> «k 7 * «t * # i-f -5 c i: § -5 *k * 

mn it z ti m%. $ n -5 1 t« i± 



KffluKi: £ 0 !^iSa 1 ~ 2 0 C t ft^lc^l L < , 1~1 0T'J>2i 

3 i: **!ff JC^f * i: -feu- n - 7. x 7. -=f ^ i: <7>ffl }g'tt **:lf £: ft £ L 

< . SF$e t m<r> =E ) J] >i # > LT|u^:HffHv\ 
[0108] 

> @£ x X 7- > h s # 7° 'J ;U g£ N 7 ->L- =f > g| , # 7° > g£ „ 2 — X ;U ^ > 77 ^ 

$K ^ > >- ^ We s 7-^ 'J>t, N ^ ^ ^ N 5 V x > We . -oyfy^l, > * 

^ 5 * > @£ . ^ 7° ? >• ^ @£ . t, -f - r 'J > g£ . ; 7- t» # > ^ s 77^->it, ~* ^ y . 

r ; -b > $e . ^ 7' 7 n ^ > g£ x =ey 9 ym. > v ^ > B& . 7 7 -b >u <?-> 

o 

[0109] 

£f £ Lufjefslt J ^7 ^ # > @^<^ fj t: L T fl * x 7 a ^ > i? > 77 ^ * > We * is 7 a ^ * 

■*f y 77 >i # > m , is 7 n ir 7 9 > ^7 ^ # > H . X li * ft «b <50 ^ l-f s c t *»T* § S 

o 

[01 103 

ft * Lv^flt ) U >\,i£zs&<r>W t LXlt. ftM^Wl. h iif <7)f ,|f 
y > i« IC T ^ ^ S ^ i| A L fz \> 75 x ^ 7 ac — ^ 77 >l > . -h ~7 9 ') y Jj >l * > @^ . 
f h 7 ') > ^7 i # > if ^) ^ > -b > 2 IWif tS^f It ^ 77 ^ # > it. X li ^ ft 

[0111] 

HUie^ffiT icfctt £ 7};u #>^tt-fiMT^ . — ftJ^JlTVS ^-T ^ Jc 

~f £ Z h h*ft ILv\ 
[01 12] 

^^BHiicft'blcPi^^ft^vn 
[01 13] 
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[01 15] 



( ii 'i * y m*. x -r- ji it^Wi ) 

SCH'T'^**, * % Bfl [i c tl <b [C 2 ti 4- . M # KMC t± . v 9 >v m^- * 7- Jl 7k V 
?i>|i^f^f v 7 ?^ii7,f4 J: LTU, #i J £ ti i>* > * >i -7 9 I - h . iS x >i 

7 ? I - h ^ . |/-;^xy|xxfi 1: LT(i^i>|7-fe^i h 'jxf ;l&i;?x>| 
T -fe ^ h -f * ji # If & d i: ttS * <5 . * <7> ffe x * U ^ > & "7 * ^ . 'J y i - i 
^>^^T-fe^^.-b^^>^^"^^^. h 'J 7 -b f >\ h M > a — >i -f a ; \* > h 'J 

> >/ C3X - h^t^l-f^tl-So T 4 df- 4 7 57 'J >V T >V ^ tl ? M 3L-f tC^aOT'fflL 
< ffl V* <b tl -5 » T 4 df- ;U ~7 9 ') >IT >l * >l 7° M nu — h<7)T^df.^HJ^|fe/S^SCl~8<7) 
7i^4|T'i§„ 7 i ^ ^ 7 ? •) i 7 ^ ^ r 'J n L - h h L T 1J > f ^ 7 5"J i i f 

^ >; ri U — h , xf 47 5"J ;ixf ^ 7 1 ) a I - F v 7*nfj[,7 ? 'J i7of 4 r 'J n 
U — h . 7*fi7 5"J ^r'jnL-F, t ?f *7 ? Ht 7') 3 

> ^ >l ~7 9 ') >l x 4 r 'J xi U — h N I f i 7 ? 'J i > f i 7 'J 3 U - h , x ;u 7 9 ') 
>i ~7° d 4 7 'J n L - h , 7' a f 4 7 ? 4 x f ^ r ') n L - h N > f 4 7 ? 'J ^ 7° a t" 
4 r ri u — h , > * ji -7 9 M >l ~f =F >l 7 ') n U — N . x * >l 7 9 ') >l ~f * >l 7 ') n L — 
h . 7*f i 7 ? 'J i > f i n i - h , 7fi75"J4ifir i Jnl.-h 1 77° a t: ^ 
7 ? 4 77f 4 r -J n U - h , 7"f A75")i7Pti7')3L-F v > f i 7 ? 'J i t 
7 f i 7* 'j 3 L- - K x ;u 77 9 ') >i ir 7 * >l 7 <) =! V — h x if 7 =f >l 77 9 ') >l > >l 7 
M X7 U — h . t ^ f 4 7 7 'j 41 f i 7 'J n L - h f If § 3 t ^T* § , > f ^ 7 J"J 
)l > f 7 'J 3 L - h < i f ;i 7 7 ') ii f i 7 'J n I - F , 7' n f 4 7 7 ') * 7 n f 4 
r M n U — h . ~f * 'I 77 9 ') >V ~f + >V 7 'J n U — h N t 7 f ^ 7 7 ') ^ t 7 f ^ 7 'I a L 
- h ***f * L < . iff iz x ^ ji -7 9 >; ^ x ^ ^ r n u - N fe*^F *L<fflv^ti5. ^fxC 
tl <b T 7U ^ 7 ? ji T >l * 'l 7 ') n u - h W ^ 2 ft \>X ± S a L T f$ ffl L X t * 
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[01 19] 

t &n Jff \z 250-2000 WToofl: c h $ Lo„ fst^ff late R 

IffiK, sift 6 I^^V/Xtt 5 MiT'iS 3 i: z ii <b & m . WtM. s 

1£M£> £ V Miffed JKT^T TV> T t =fc < . HC<^*a a <?> — SB fc* ^ IS ft *S T *> o T t 
J= < . tfO^li 6 MH^-o -tf>il. y ^n^Jf Ttiv^ ^^m^it^^Jlt. Z <D 

^ir-*>^^y>Trttc^LTv^/i^. 2fi^>-^a^^-»t>^^%-LTv^/i^. + 7 ? u >- 
<7)S§4|#£> § vniT > h 7 -fe>#<7>g|4$#:T?#> o T %> =k v^ 0 J: *)#f$LL < li Z «fc 7 

t'xf t t h' nrfxf 9 x h ') > ^ co ~r tr jc -f- > &E5§iP ffc ^fiift A3 

[0120] 
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K-1 K-2 




[0121] 

c tr * -7 x ) - ji mmfk) 

^mniz&m^sm* tr * 7 x ; - ^ a . ^ t m i o o o ohtt^^ch^ 

[0122] 
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L-1 L-2 

° h \\ // < r — 4 /~ ° h ° H \\ } — \\ y~ ° H 

CH3 
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[0123] 

1 O^Ti^iS^it. 1 . m. n lift 9 31 L L . iff lc Mfelt L 1 — 

1 0 0 IL<, 1-20 <r>m$Ui*2 h \zn £ L 

[0124] 

(ftji^sciaiKai) 

o ^^HH^^BH*^ H* iltWLtlS*. 2 0 0 ^4 0 0 nm^i^MfelttJR^If ^ 
. v -i ji u <D I R e (400) -Re (700) I & V| R t h ( 4 0 0 ) - R t h (7 
0 0) I % <& T 3 5 * 4^ £ < t$j Hi. t*n-X7y U-MS^^tWUTO 

. 0 1 ~3 0 1I%ttf3fclcJ:oT, tin-X7yL-h7^iA^)Re, Rthw 

ftj^lc* shells c t^utt Lfc. Mfb^t/<^^^aicov^Ttt^iCfi5ijFia^v^^\ 

_LfeLfc*f lc. $/)DilJ 0 . 1~3 0 UToT'i^lj^t Lu. 
[0125] 

tin-X7y u - h 7 -i >i u <D R e . R t h <?> ft It — 15 lc M ft ^ M =t 9 t ^ ft ^ PJ 
*t^ftj|^fC!fftti: Lfcfc'o Tfflttftlc/M u *s ft jlffl 00 R e . Rtht*§< 

-? & Z tlcJcoT&i%^f(^¥>tlc-t^C i: ft*^^ 2 *i £ „ -S 2 0 0 - 4 0 0 nm^)| 
ft « taX ic uR JR * If o f t £ J» 14 Ss ft * PJ J= *) t * ft * f U <?> fl& * @ * * * § v > ft i% t> K 1 # 14 
o 0 c 00 fk-o"^/ g ^ a - x t x u - h y A >i u 1*3 SPT^^ © tc ^pft L t v^n ti\ ft 

S Jr^HJSJJf tt. lM*T«Re. R t h <^fti%^mttDS7t)^^ft^^f( i: [Bjtilc^fift 

[0126] 

L o T _h*fi L J: 7 * . 2 0 0 - 4 0 0 n m *>{Bsft4fifcfck: i»JR* W % * ft ^ @ # 



f)Re, R t h co&MfrWtfrm&^mfrjz Mfe ^tl&t^^fflv^&c t \z £ ^ T . 

t^n-X7yl-F7^^^)Re, R t h^ftl^ttilt-S C t ^, C ^ 

fzdbiz ItfcMfrWi^mm't Z 1t£r%MZ*z>i n - * T >• U - h ic + ^ ±5} - lc ffl i§ il" 6 Z i: 

tl^o 3^ J; •) ^fb^^jSgfl^i^flfciR^IEHli 2 0 0 - 4 0 0 nmfc*$f £ Lv^ 
s 2 2 0 - 3 9 5 nmliU L < > 24 0 — 3 9 0 nmA^blcff I Lu, 

[0127] 

^Jf<£ *IT^£ 0 <£ <o j£Uc £> u T 14 . 2 0 0 - 4 0 0 nm^)i^i«lc«iR^}f 7 
^'UWlRe (400) -Re (700) I R t h (400) - R t h (700 

-f^Ali. 3 8 0 n micfelt £ ^/t^M***4 5 %W_h 9 5 %WTT*£> 9 . ^oj£4% 
3 5 0 n m lc It § ft t£ jgjfi * 1 0 %^TT'I>§ C i Li\ 

[0128] 

ib* 2 5 0 — 1 0 0 0 T° £> & Z b fc*#T Hu, J; •) iff I L < li 2 6 0 - 8 0 0 T *> 0 . Mlc 
»*L<[J 2 7 0 - 8 0 0 T'*>^ !tflc^iL<li 3 0 0 - 8 0 0 T'J)§„ 3tl^^^^ 
M $B PJ T ifc *l t4\ Jft^co^^^-lfaHT-^oTt^v^L. f J 7-^_n ^ISt 

[01293 

[0130] 

(fb^r«7jB«) 

±^L/c*fEB^T*ft L < fflv* ibft* v&;K^ftii^3(J<7>^7jBM[4, t^o-xry u - 
b <7> 0 . 0 1 — 3 0 S « % T- 3b Z> Z t ;b*£f U L < . 0. N2 0ii%?fc« IkAUD 
#F * L < . 0 . 2-1 OIiroT'^^CHIflcffiLv^ 
[0131] 

[0132] 

- >l> ^fb-n"^ . ^ > >/ 7 a: ; > l^fb^t/ . x T ) S * # t? ft nl . * * ~* > '/ 7 a: ; > 

it z ti h it&tyjfz i-t\zm%.$ nz-b^T* it & o 0 

[0133] 

HOiB&^^mPiSESltt. Tie-^^ (ion T?^$ns^> 4 /h t >/- ^ ^fb^t/ 

[0134] 

-12^ (10 1) 
q le_ Q 2e_ o H 

[0135] 

5* + x Q le l^IiifI-f olT'i. 9 . Q 2e t4^#^IiTifc £ o 
[0136] 

Q le tt#s«7^n5]^S«^^^H^II L . *f $ L < 14 5 - 7 ft <r> ^ t a II 

T*f) 1 ^ «k 0 £f * L < It 5 - 6 M<^#S^7^#]K ^ T n iT'$> ») . M i 14 . 



. tr => V — >i . h 'J7 i /-)k -f- h 7 '/ — ^ . ~F s f — >V . ^- ^ ^ */ — >V . -fe V X '/ — ^ 
. > V h -J t v* — ^ . -<y t V — ;u . ^ > X X X v / — ^ . + — >u . 

^ T S J T */ — >l . iT ^ *t is T >/ — ^ . f7|«f77-i % f7Ft i f 1 t 1 /- ^ . T "f ^ > 
X >f 5 X X - ^ . 7° 'J > . 'J > . f ^ X > . tf 'J 5 X > . f 'J X *J y . h 'J T x > . 
h-;-r^W>^>. X h v -f -f > X> «*^lf <b*i. ^lc£f i. L < 5 M^)#ii^f 
l--faiT'i>^ I#:S5IC1J^ fcf => X — >i . H 'iT'Z-iv f h 7 X - >i 

. T X — >i . 3* ^ *t X — >i . X F ') 7 X — ^ . > X X T X — >i . > X 3* ^ -X X 

- ;u . ^- 7 y 7 X — >l . t^rf y*7'/-4^!ffiL< > !fflC £f £ L < li . ^ > X h ')7 X 

[0137] 

Q le "Xlt ^^il^iU'Nfn filiate IHlttU 4. «k < . ItlStUllt 
[0 1 3 8] 

ft:* ffeis? ( 1511 x\ li ^ > 4f y m . + y 9 u > * £r if <^ *i £ o ) x <£> 9 . J;0^f^ 

tK M M X' 3b Z> o ) ^ \z ttf * L < > -t£ > T? -5 o 

^ > x tf 7 x y . f 'j r is y , h ') 7 >/ — ^ . h 'J t ^ > . >f > K — & x > ^ - ^ . 

~7° 'J > . "F •/ 'J > . ^ t >/ — ^ . * T iS T — Ji ^ ir^-*f */ ') y . ir ^ *t */ - >u . 4- 

ty^ 1 /-*, ; 'i > . -i "J ^ ) ') y . ~7 9 =7 'J y . +7f 'Jy> v ) *r if ') y N 

>j y x >- > 7 'J > , 7° -T- M i>* > , T ? > . 7i+yFn')>\ 7 i + y >\ -f- h 

7 — ^ . ^ > X -i 5 X '/ — >i . > X ir *f >/ — ^ , -< > X ^ tp >/ — , ^ > >/ h ') 7 

^+>-M>^ ? >=5r^^#H'^ti^„ 5f # fig ^ ^ n ^ L T *f * L < a . ^ M ^* 

> s F ') 7y>\ i ')>T**^. 

[0139] 
[0140] 

ItllT tLXHm*.\*-r>i*>i£ (ffiU li^lfeSC 1-20. J: ^IL < 
8C 1 ~ 1 2 . m\ztf % L < It^m^t 1 ~~ 8 T°3b *) , Mz.lt i * >l . >l , i s o - X a 

t±° ;u . tert— X^;u x n — ^ ^ ^ ^ x n — fy^k n — y ?n7nif 

;L- , ^ ^ a ^ > ^ x y 7 a ^ ^- is >i * if l-f «b tl -5 . ) . 7tt-iS (^T^L<tJ 
SIS2~2 0, J;^U<US1S2-1 2, fflc^^L<tt^*S(2-8T*>^. 
fj^atr — t M ^ . 2-7*f 3 — ^y — 'i ^ tfr^l-f h ii& . ) . TiV^r — 

>im (!ff$L< ti}^*S( 2-20. £9£Ti;L< tt^l^SC 2-12. !Rptc#f * L < tt)^* 

S2~8T'*7. ii!i7'DM-;^*;K 3 - ^ > * =. ,1 i£ £ I? h tl Z> . ) . T >; - >V 

S(*TtL<ti^«Sc6-3 0. i^il<tt^i»6~2 0. ^flc^tL<tt^^S( 
6 — 1 2T*i>^ I£lf7i^;k p - > ^ ^ 7 i ii N f 7f ) 
. IiXli*Ii^7^ (^*L<tt)^itO~2 0, J;v!(flL<lJ^iK0~l 

0.Jfflc£f£L<li}£f?|$C0 — eT'^ 1 ). iiliT' J, >f ^7; yif^7; J 

, y I f ;b 7 ; ^ x > x ^ T 5 J t£ £ If «b tl -g> . ) . 7*a^-yS ({fflKli 

1-20. J:^H<I1S1S1-1 2, ^flc^ft L < It^mWL 1 - 8 T*£> . 
09 X li > h * y . Xh^fy, X h df ^ >5r £ if ^ *i -5 . ) . 7')-U^y| (ffiL 
<fl^lS6~2 0, ^4fiL<liSlS6-l 6, fflc^tL<a^aS(6-12X- 



*) . 00 £ It 7 x x. ji ir * i/ . 2 - J- 7 * >i Jr * x * if t^m if h tl h . ) . Ty ( #f 
H([iSIKl-2 0, £>)£fi;L<tt^J?tiCl-16. 4f tc i. L < l± i?t $C 1 - 1 
2T*S> 1 x f £ U T t f 'l- > -<> V* -i >l . * ^ 5 >v . f n <i >V & £ If «b tl 6 „ ) . 
7i^y*u:-il (£fi;L<tt}MJ?tiC2-2 0. £9£fi.L<ttf^iC2-l 6. 
tlc^iL<Ii)^it2~l 2T'^^ 00 £ IJ > h df- x # ^ # - ^ . x h x # ^ * - n 
If bil§. ) . 7')-it^y*^*-'iS (fflL<!i^li7-2 0, Jc *) 
^*L<tt^it7~l 6, ^ic^tL<ttl^it7~l 0T*>»), 00 li 7 x - ^ * * 
is # >V t* - 'l ft if **|§ If h tl -5 . ) . Ty^t^f-y* (^IL<tt^Ht2~2 0, Jc *> 
#F * L < \$£km%. 2 - 1 6 s iff IC <ff * L < 2 - 1 0 T £> 0 . 00 £ tfT -b N ^- x . 

-<> 7M 4, * ^ x * if t)*m Vf h tl £ . ) . 7y*7; JS (^fH < li^lt 2 ~ 2 0 , 
£>)£fi.L<li^}?lft2-16. filc!fflL<tt^ii2~l OT*^ 00 £ liT-fe^- n 

7; J, -5 > 7* -f >l T 5 J 4" if t)*^ Vf h tl h . ) x 7il3^y^ilt;zi7; JS (ffl 

L < liJ&l£Sc 2-20. J; L < ti^HlfC 2-1 6 . iff lc£f * L < ttJ&iflSc 2-12 

00 £ > h ^ x # ^ * — 4- T 5 J ft if If <b tl £ . ) . 7'l-4tJfy*)^' 

-i7^JS (ffiL<li^iI7-2 0, i^fftKfl^lt?-! 6, iff \z itf £ L 
< ti j£*$t 7 - 1 2-?*D> li.[j7i-it^ry^it:-47; ; * if If <b tl h . 
) s 7. i*-ii7; ;S (!ffiL<a^*Sl~2 0, £9£fi.L<li£.J?|$xl-16. 

iff IC #f £ L < tt j£ ^ ft 1 — 1 2 T* *) . 00 X. It > ? > X * — ^ T 5 >> . ^ > -fc? > * ;u * 

- ^ t 5 ; ft £ l-f ^ tl £ o ) . Xi7rt^H (ffiL<!J^itO~2 0, £ *) 
ffiL<tt^itO~l 6, iff IC #f * L < It 5km%t 0 - 1 2 T *> 9 . 00 x. It X ^ 7 t t >f 

^ s > f i A 4 7 t t ^( 'k y ^ f X i 7 7 € 4 4 > 7 rc :=. >l X ;L- "7 T t ^ £ # 

) . *iA- t ^iS (SiL< ttj^^iC 1-20. Jc9£f£L< 1 - 

1 6 . ft lz itf * L < li j^^^C 1 — 1 0IJ ^. ^7 ^ ^ t >f ^ . > ^ ji Ji >i ^ =E A ji 

x ylf ^ ;K 7 x — ^ ij >l =E A >l £ t>*^ If h tl -5 . ) . ~T >V ^ >V ^ ic ^ 

(itf * L < 1-20. Jc^^tL< 1-1 6 . Jff ic^f U L < 1 

— 1 2?J) I )> 00 li > ^ ^ ^ 4- . 3i * )i =f ir # £ if h tl ^> . ) . t - ^ ( 
*ftL<ti)^«i(6-2 0. Jc^0tL<tt)^*iC6-16. ifftc$ftL<ii^*i(6- 
1 2T?*»), 0iJ ^. It 7 x — ;u * ir tt £ h*m vr % tl & o ) . ^ ^ * - >v m ( *F U L < li M 
11-20, J;^IL<liSISl-l 6, ifflc^f*L<lij^*^(l-12T*> > ). 00 
£ li > x ^ . if <^ti£o ) . xi7 ^/bi (i?iL<(i^itl~2 0 
. «k 9 #F * L < 1-1 6 . 4flc£? U L < li^lfeSc 1-12 T?*> •) . Mz.lt > 9 > 

7. ;U 7 -f ^ ;U N ^ > 4f > X ^ 7 -f ^ )l *£ £ If h tl S . ) . ^ M h' S (ffiKUS 

IfefSC 1-20. Jc^^tL< 1-1 6 . iff izitf * L < ti^*f( 1-12 T*> 0 . 

00 X. It V A K . > f ^ ^7 M 1\ 7 x =. ;U ^7 U -f K tZ £ t s m If "b tl S o ) . ') > ^ T 5 

ks c*f * t < a^asc 1-20. jc^^^l< ti^ife^ i-i 6 . m \zn * l < 

8C 1 — 1 2 T- ») . 00 X. It i? >\> 'J >' |7 ; K . 7i-il ') y §7 ; F 4' t*»?lf btl 

ho ) . tl'n^yi, >^^7 7'bS. r^jlT (0iJx.tt'7 -v*j^T. jg|?|JKT. H 

^ il T x 3 *7 * il =T ) . xT^y*. 7. n * S . ^7 fl # * is 'I * . — h a m . t K n ^ ^ A 
. X ^ 7 >f ) m . t H 7 x ; * . ^ JS, -^nIIS($ftL<tt^*fCl- 30 
. J: I L < li 1 ~ 1 2X^1, ^fn)Sf HTIi, 0Oxtis*j^T. ^^i^T. fit 

H if =t x M # ft lc li 0ij ^. \ t -i 5 ^ "/ ') >i . t° ') ; J 'i . ; >i x 7 ;u . tr - >) i; n x 

^ * 'W . ^ > V* ^- +»- >/ 'J ^ . > X ^ ; 7 >/ 'J >l . > X * T >/ 'J ;L & ir" If ^ tl 
ho ) . x'J^S(£Ti.L<ti. ^*S(3-40. J:^iU!i^li3-3 0, fflc 
^f^L<tt. ^iS3~2 4Ti>^ 0lJx.lJ. h 'J ^ f ^ y 'J 4 , h')7iziiyH4 
if ib'^lf h iih ) ft if Jb*#lf bti^o c tl «b 7>g|^S tiMlc gg| $ tiT t «k *fc x g 

[0141] 

(10 1) i: LTff J L < ttTie-^5t (1 0 1 - A) T° m 2 il h it£> %9 T° 3h h 
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[it 3 9] 
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[0143] 

R le . R 2e . R 3e . R 4e . R 5e . R 6e . R' e . 4? =k V R 8 e it * fi ? fi 1& al iz tR^ 

m^-^rzitmrnm^m-t. ) 

[0144] 

R le . R 2e . R 3e . R 4e . R 5e . R 6e . R' e . R 8e . is J: V R 9 e it * ft % ftjfe ic tK^ 

R le fcJc^R 3e i:LT*ftL<ti7K^jS^. T ^ ^ n M . T >i *r — >i * , t ^ ^ — ^ * 
. "7 'J — iS> Iilfcliillli<?)7; T ^ 3 x S . T "J — ^ ^- x S . t H a 

^rit^yS, T - -»u ^-dfx*. nnr>If?i,!) % ^ lz #f U L < H tR* jl^ . 
1 — 1 2T4^i*-e* , ) > ifflc^f * L < ti&fSlR 1 - 1 2 <7>t >i * >im (*f^L<li^ 
ifl& 4-1 2 ) T?*>5. 
[0145] 

R 2e fcJc^R 4e i:LT*ftL<ti7K*jS^. T 'l ^ >V £ . T >l <r — >V m . T >l * — >i m 
. W.i% I. lilli^)7 5 J S . T^ndfy*. 7 'J-^t^ySs n f* n 

Any^SffJ) 1 ), «k 9 *F * L < ii*i£JlCTx T>i*>im. t'J-^S. 
^r^t^ryl, 7'J-4t^yS« ^ a r > J|f? £> 9 . S tc ftf U L < tR* JKT . fc^Jfl 
1-1 2~T >imx*& *) . £ff \ztf U L < tt7K*j^T. > * iST* Ox It ^ £f £ L < ti 

[0146] 

R 5e fcJ;^R 8e i:LT^tL<tt7K*jST. T^^-^S. T ^ ^ - ^ * . T ^ ^ — >l * 
. "7 \J — ^Sv IB g| * fltli<7)7 T^n^fyi, 7 'i-^t^yS, H H n 

^ryS, AnyyMfT'J)^ =t 0 £f * L < fl tR ^ J3C T . "7 ;U * >l S . T M — ^ * . T H 

i-i 2 7t^-^ST*f)^ ;rftc^tL<tt7K*^T. > f ^iT*i) *) > i^^iLdi 

[0147] 

R 6e fc J: ^R' e i: LTiff * L < tK ^ il T . T^^-^S. T ^ - A, * . T ^ ^ - ^ * 
. T >) - * tiMa^^T- 5 >» t ^ n^ySv T 'J — t % y S x t K n 

AnyySffJ) 1 ), «k 0 ^ * L < liTK^j^Ts T^^r^S. T'J-^S. "7^ 
^r^^-^rxS. T'j-^^-^rxS. nny>j|f 4 ^ 1C $f * L < It * jl =t . 

[0148] 

-is^ (ion tuj:^u( arie-is^ ( 1 o 1 - b) T-^2*isfL£-^T« 

[0149] 



[ ft 4 0 ] 



— ^ ( 1 0 1 - B ) 




[0150] 

(5^tK R le . R 3e . R 6e fc J; 7e ti-J&it (1 0 1 - A) \z is ft £ * ft h t |qJ#ftT*> 
[0151] 

wric-ft^ (ion x-mz ft* itttm^mfam^mw & *iEwmTies#0jk: 

ffl «b ERS 3 ft S «b <?> T li 3: . 
[0152] 
[ft 4 1 ] 




OC 4 H 9 



[0153] 



[ ft 4 2 ] 




[0154] 

£"f lC * f& BJJ <5D -b ;l, n-XT^ U - h 7 >f ;i, U^ffU L £:Jfi%. ft @ '14 ^ T* * ftl T *> -5 
[0155] 

ti — (1 0 2) T?^ 3 ft* «b<7> **$F * L < ffl v> <bft£ . 
[0156] 



[ft 4 3 ] 



— (102) 
o 




[0157] 
[0158] 

Q 1 'fc £ VQ 2f Tft $ *l£ ft* i£« t LTff I L < tt (iffiL<!J)^il6- 

3 0 cos^m * /ctt-iH^^#^)^ft:7K^^ ( #J ti-o >iH. + 7 9 i > Sgft tfrmw 
htLZ> a ) 9 . £9£f£L<t4)^lfefC6-2 0 <7>^#^£t ft ^lc*F* L < li 

)^f?t$C 6 ~ 1 2 ^^#]K^fb*^^T*>§ . ) 1€lc£f i; L < lt~<> *z >m-?2b%» 
[0159] 

l£tikMFKl L <7) t'ilfrZS t ~o~$t'Mt£ < i: & 1 o#tf^f I^tp^T^S. ^ n <7) M 
0J t L T t4 . 00 X. 14 , y => > . tf n - ^ . * * 7 a: > x -f 5 V '/ - ^ . \£ => '/ - 4. , fcf V 
^ > x fcT 7 x* > . f ') ? if y x h ') 7 >/ — 4, x h 'J 7 y >\ >f > K — & x -f > '/ - >U . 
7° M > N =f T '/ 'J > . ^ T '/ - 4. , f7y7'/-'k * ^ ^ »/ V > , ^ ^ — ^ . ir ^ 

■y V >j > x >- > ; 'J > , 7'f ') y>\ T ? X > . 7i+yFn')>\ 7 I f y > , -f- h 
7 >/ — 4. , ^ > X -f 5 y '/ — >l „ oXt^* V — ^ > X 7 >/ — 4, , -< > >/ h ') 7 
^ h 7 ^ > -r* > & if l-f <b *l £ 0 ^jf l^fn^i: LTff I L < 14 . f 'J y 
> s h ') t i? y . * ) -J > t- -5 = 
[0160] 

QHfcJ;^Q 2 fT^^^$tl^^#]Kl«^ LT^IL < It 5? j£ fb** ST *> »J . =k 

o $f * l < 6-10 <^^s^^fb*«m-e^ *) . n\z$f3L l < itmm %. tan 

<7) ~zy -tf 

Q 1 f fc J: VQ 2 f ii^tc g^S^lT t T «t =fc < . tl^ItllTft^ t Lv*fc*. E^SlC 
^7 ^ # > x ;u * y 4 *S t y -=e - *y u U % # tP C fc 14 * 0 U , BT ^ ft jf ^- tc 14 

[0161] 

x'unr (R\ticmm=F ztzitwrnm^m-? » w.t%mt lt it <v t & mm 

714. ) . i&lfej^T * fclifit mi^^^^ L . X't LT^f* L < fl, NR ( R t LTff 

iL<tt7yAl, 7. ;L * - >V S T *> 0 . 3 tl «b <?> g & S t4 M lC g L T «t =t V ^ 0 ) . * 

14 0 T* *J . iff lc itf * L < 14 0 T* *> £ o 
[0162] 

ItllT t LT \$m >l * >l m (tfH< t4)^*SC 1-20. Jc^*TSL< t4)^* 
®C 1 — 1 2 x ^ tc §f t L < 14 ^ * & 1 ~ 8 T 0 . 14 > ^ ^ . x ^ ^ . i s o - y° n 
e° ^ . tert — 7*^^. n — ^- ^ ^ s n — ■r' >- >v . n ^ *f f y >i „ y 7n7 , nt' 

x ^ ^ n > ^ >i , x ^ a df- ^ ;u ft £ l-f £ o ) . T Jir *r — ^ * ( itf * L < 14 
^*i(2~2 0. J:^*f*L<l4^*i(2~12. fflC^F^L<t4^*S(2'-8T*>^. 

fj^.l4tf — 'l. T ') 'I . 2 — -7t- — ^ x 3 -y "r — )l if Jb»#l-f h*LZ>o ) . t ^ — 

^*(*F*L<li^lfeSC2^2 0. J:*)£?i;L<t4^«$C2-12. ^^C*f$L<i4^« 



f£ 2 — 8 T 9 . fJi.fl7"pn-^^;K 3 - ^ > + x. ;U ft if l-f h tl & . ) . T 'J - ^ 

* («IL< HJ^^BC 6-30. J:^IL< ti£.sft$( 6-20. iff tc iff * L < tij^jfegC 
6 — 1 2 T cfc 9 . fj ti 7 x — 4 . p->f Jl,7i=Jk 7 ;u ft if fc*^ l-f «b tl £ . ) 

. ItlXli*ai^7; JS (ffJL<t^itO~2 0, £*)£fi;L<tiiMl?ti(0-l 

0 . iff tC iff * L < tij^ifegt 0 — 6 T* £> *) . m X. ItT 5 J s > * >l T 5 ; . J 
. y I f - 4 7 ; 7 . x* > • 4 T 5 ) ft if IT <b tl £ , ) . 74 3^yl ($f| L < li 
)^ltl~2 0, £9iffi;L<tij£*$r.l-12. # tciff * L < li&l£$C 1 - 8 X' 3b *) . 

M X. It > h * is . X h ^ X . 7*h^y4'Jf^flfbtl^. ) . 7')-4tJry| (fflL 

<a^lS6~2 0, J;>)£fi.L<ti^J?tit6-16. iff tc iff i; L < ti ^ it 6 - 1 2 T 

9 . f J X. U 7 i — )l ^ y , 2 - 7 >l * * is ft if f)*m W <b tl -5 . ) . 7 y i S ( iff 

* L < ItfeMW. 1-20. J; £f I; L < ti^it 1-1 6 . iff tc £f * L < li&jfeBC 1 - 1 
2 T*J> 0 . 1511 x. ti T -b ^ ^ . s f -i >l . * n 5. ti . tf n >f 4 4- tr If >b tl -5 „ ) . 
7^Jry^iUf-iS (£fi.L<ti£.J?tiC2-2 0. £9£fi.L<ti^J?ti.2-l 6. 
iff tc iff * L < ti ^ $t 2 — 1 2 T*i> •) . 00 ti > h ^ x 77 ^ # - >V . ih^y*4#-^ 
ft if t)*m If <b tl 3 » ) . 7V-4t^y^7^t*-^S (if J L< li^it7~2 0, & *) 
if*L<fl^it7~l 6, iff tc iff * L < IttikM®. 7 - 1 0 T £> 9 . 00 x. ti 7 x - >i ir * 
is U Jl t* - >i ft if b*m ff^tli. ) . Tyilt^fyl (SU<li)^||2-20 1 £9 
*fiL<U^IK2-l 6, iff tc iff £ t < ti)£ 2 - 1 0 T- 3b 9 . fl£li7tl^x 
-<> vM 4 * ^ x ft if l-f ^> tl S . ) . T is >l T 5 J m ( iff * L < It )k M SC 2 — 2 0 . 
Jc»)^tL<ti^^i(2-16. iff IC <fF U L < H )^*^C 2 - 1 0 T 9 . #J ^. T -fe ^ ^ 

T 5 >» . -<> VM >l T 5 ; ft £ )b»^ 1?' <b tl § . ) . 7 ^ 3 ^ y ^ 4 | - 4 7 5 ) S ( £ 

L < tij^^it 2-20. J:^IL< ti)^*iC 2-1 6 . iff \Z$f U L < tt^^S 2-12 
7fc9s *J ^. ti > N x ^7 ^ * — ^ 5 ) ft ^ l-f ib tl £ c ) . 7'J-iT^y***' 
-4 7; ;l (*F U L < 7-20. i»)ffJL< ti)^«K 7-16. iff tc #f U L 

< ti & * 8C 7 — 1 2-?*^ Ii.li7i^4t^y ^74#-47; ; ft £ l-f <b tl £ . 

) s X4*-^7 5 (if* L<tij^itl~2 0, £9£?£L<ti^J?l$Cl-16. 
iff tc n * t < It 1 — 1 2 T- £> »J . 15!) i ti > 9 > X ^ * - >i T 5 >» . ^ is -if > X ji * 

- ^ t 5 J ft if l-f <b tl * . ) . ^477^^41 (ifiL<a^iKO-v 2 0. =k 0 
#f £ L < ti)^«iC 0-16. iff tc£f * L < ti)^*iC 0-12 T* 3b *) . Mx.lt X47Tt^( 

4 . > f 4 7 4 7 r t 4 , y > f 4 A 4 7 7 € -j 4 , 7 i ^4 7 4 7 7 i -f 4 ^ ^i*f 

if <bti£o ) . ^4A- t ^4S (ifiL< ti^*K 1-20. «k *J ifiL < ti)^*®( 1 - 
16. ^f tc *F * L < ti{^^SC 1 — 1 2 *) . #0 ^ ti ti >i =E -i ji . >f4*4M't^4 

. yXf 4^4A*t -f4, 77 x c=. ;L- ^7 >l 4 ft if If <b tl £ 0 ) . T >l *r >l + ~t S 

(iff * L < ti^*i( 1-20. Jc^i^f^L< ti}^«i( 1-1 6 . iff tc iff * L < S^lfefC 1 

— 1 2 T*f) 1 . m x. ti > ^ ti * ir . x ^ ^ ^- ft if if >b ti £ o ) . t M - ^ ^ 4- m ( 
£fi;L<ti^*$t6-2 0. J: »J iff * L < ti)^*®C 6 - 1 6 . iff tc iff * L < ti 6 - 

1 2 T *> *) . iW i ti 7 x ;u ^ -t ft if if <b ti s o ) . x ;u * - ti * ( iff * L < ti ^ 
11-20, i^tKtt^iKl^l 6. ifftc$f^L<ti^*i(l-12T'^^. #0 
x. ti > x ^ . h x ^ ft ir- to*m i-f h*LZ>» ) . x ^ -7 >f ^ ji m ( iff * L < ti 1 — 2 0 
. =fc 0 iff * L < ti^*S( 1-1 6 . iff tc iff * L < ItikMWC 1-12 T*> 0 . Mx.lt l 9 > 

7x ;U 7 i — )l . -t£ > 7. ^ 7 i — >l ft if 1 fc*^ ^ "b tl -5) . ) . r 7U-fK*(iff*L<ti)^ 

sfefSC 1-20. =k 9 £f * L < ti^^if 1-1 6 . iff tc iff ^ L < ti^*15c 1-12 T*> *) . 

00 ^. ti ^ V A Y . > f 4 7 L- K . 7x^4'7M K^ifi'f Ifbil^o ) . V >^7 ; 

KS (iff * L < ti}^*S( 1-20. ck 9 iff * L < li^l^Sc 1-16. iff tc iff * L < ti)^* 

K 1 — 1 2 T'i> 1 . ft i y X f >l 'J7|7; H . 7 x cx ,1 -J > m~T 5 H ft if If -b tl 

5 . ) . tFnJfyi 4 >4^7fS, ^ n Y is j|f ( #J x ti 7 -v HjKT. ^Si^T. ^ 
^ il T x 3 ^ ^ jlT ) . x T 7 S . 7, ;U * S . *4t^y 4l, x h a S . tFn^f^A 
^S. 7(17^1, t K 7 x 7 S. 5 ; S. - t a IIS (iff £ L < ti^^SC 1-30 
. J; > )iff*L<til-12T-^ , 9. -^a|^^i:LTti. ixaiiHf . ^^i^T . fit 
H JI T x M # fi& tc ti #J x. ti -f 5 f >/ 'i ^ . f'Jy'4, ^ ; >i . 7 ^ . tr - >; ^ ^ . ^ 



il * ') J x ^ > * ^ "*t '/ >) >l . > X 5 7* »/ 'J >l „ -< > X -f T \/ 'J ^ & £T # It' h fl 
£ » ) . y 'J *S (fflKli, j£ Ul & 3-40, & *)ft£L < lUkM&S 0 . If lc 
iffiKtt, I^il3~2 4T'f> t ), IJili, h 'J > * >u >> ') >i . h ') y x. - >h ^ ') >i ft 

[0163] 

(102) t Lx!ff i l < arie-^^ ( i o 2 - a) t* 



3 ft -5 fb-a-^T*^^, 



[0164] 
[ f b 4 4 ] 

-j&sS; (1 0 2 - a) 

R 9f O 

R 8 * 



OH 




[ 
[ 

R 

If T 

[ 

R 



[ 

R 



[ 

R 

n r 

1 - 
< fl 



[ 



0 16 5] 

+ s R lf . R 2f 
J5^*fcflH« 
0 16 6] 

R2f. R 3 f 

0 16 7] 

R 3f . R 4 f 

. T 'j — >L ir ^ 

\z n % l < a tr 

0 16 8] 

2f tLT!(fiL 

> If T x J: *J §f 

; ^«$C 1 

— 1 2 <7> T ^ 3 

0 16 9] 

Hi* * fcUHB 
>Jlfs =fc *) ft 

j $km%c 1 
til •) , n \z ft 

12. J: 0 £T S 
0 17 0] 



R 3 ' . R 4 f . R 5 1 . R 6 f . R 1 1 , R 8 f 4? Jc V R 9 f fl * ft f ft & I: 



. R 4f . R 5f . R 

. R 5 K R 6f . R 
T >l — >lM. T 
>■ S x t h* n^f-y 

— ^ S x T ^ -"L- 
iilf s 1 - 
^$f^L<fl** 

< fl?k*lf T 

IL< fl ?k ^ If T 

— 1 2^743^ 
t L < fl^*S( 1 

< A7k«lf t 

IL< fl^K^lf T 

— 1 2 <?> T 7 ^ =i 
IL< fl tK ^ If T 
L < \$)kMWL 1 - 
If =f- T' 5r> £ o 



R' f . 
T fl HU M <7) 

tiT t «k < 

8 1 4? J: V R 
— ^ s . 

S , ^ n u Y 

1 2T 
If f?*i 

^ ^ S , 

i 3 y S 
. 1 



35 x ^ ^ 

20^)7 



^ df- ;U a 

^ n i> 



1 



8 



1 



R 8 f J: V R 9 < fl ^ fl f tl J* tc. tK^ 

91 t LXft t L < fl7j<«lf f> T^^r^ 

> lfTT*>^. «fc 0 #F t L < fl7k«lf T 
T V — 'I t^ry Sv ^ a r > If =? *> 0 
^*T?*>»)x lc$T t L < fl7K*lf =f . 



7it-i| v 7)1^^*1, T 'J — ^ 

. ~Y ') — i t^y Sv t Hn^-yS, ^ 
K6~l 27'J-^t^yl, t* n df 

i^yST'*^ ^ tc ft t l < fl m 



T >i *r — >l M - 7 i ^ - i S , T 'J — ^ 

. T 7 'J — i t ^ y S v t I'D^ySv ^ 

-2 0^7^^S, )^IS0-2 0^ 
16-1 27')-U^yS, t K n df 
-2 0 t * ;u » ( *F * L < fl^*S( 
IKll^'H) Jff tc iff I L 



(102) i:LTJ;^^^L<ttTie-^^(102 

[0171] 
I it 4 5 ] 

(102-B) 
O OH 



b ) t* cf fb^-^T 




<^7 >; - ^s^^t. ) 



T>R 10f 

[0172] 
[0173] 

R 1 0 ' £: LTSIL < tt g$ * tz It M. W.i%<0 T >l * >l £> *) . =k 9 £f £ L < 
5-20 <7>g& £ aj|g»W74 * ^ STf. 9. file £f ^ L < ti^*S 5-12 WgH 

SfclJUIi^T^^iS (n ^ :> 4. S . 2 — :x ^ 4. — *r i/ >i ^ . n — ir ? * >l M . 

n-^P'i^. n - K ry ^S, iS >i * . * ^ W <b *l £ . ) X *) . 2ff lzitf£ L 
< ti . 6 — 12 <7>gfH £ UIIfl^Ti df ;u m (2-^^^-^^^*. n - * 

^ ^ ^ S . n — t' x ^ S x n-KT'yii< ^ > :>* ^ * ) T'f>5. 
[0174] 

(10 2) -?*><b -b $ ft* ft^rtmJff ^¥ 11-12219 ^-i>ffiie«^i>^<^ 

wric-iK^ (102) t-H2 fb^^<^m##j^¥i-f -6 ^mnitrmm^miz 

ffi h Mfe 3 tl § «t <^> T? tt & V> . 
[0175] 

[ f b 4 6 ] 

uv-101 



OCgH, ! 




UV-102 




OC 8 H, 7 



UV-103 

O OH 




[0176] 



[ft 4 7 ] 



UV-104 



O OH 



(n) 



UV-109 OH O OH 

C 2 H s O 1? 




OC 2 H, 



UV- 105 



O OH 



OC 8 H 17 



(n) 



UV-110 OH o OH 



UV-106 



O OH 



UV-111 




OH O OH 
C^gO^^ k -^OC 4 H 9 



UV- 107 



O OH 




r 



UV-108 



O OH 



(n) 



[0177] 



[ ft 4 8 ] 



UV-112 
(r^C 5 HnO 

UV-H3 





UV-117 

OC 5 Hn (n) H 3 CO' 
UV-118 




UV-114 



(n)C 6 H 13 0 




i ;i x 

OC6H 13 {n) H 3 C O 




OC 8 Hi 7 (n) 



uv-H5 



(n)C 8 Hi 7 0 



UV-120 




H 3 CO 




OC 8 H 17 (n) 



UV-116 



O H N^"CH 3 

xro 



UV-121 



H 3 C< 



H 




OC 12 H 2 5{n) 



C a H 17 0 

[0178] 

-f&x^ (103) T'^^tlS &<7>ib*£? *L<fflv*ibft£. 
[0179] 

[ f t 4 9 ] 

— (103) 



Q ig^^Q 2 9 

[0180] 

fc&E&S^ftL. / >=5:< ttt*.b^loliy7;S, # ^ # — ^ * . * ;u * — n * . 

it s^rDf ) 

[0181] 

d fl h H&mnah o T % J: L . H IC ffetf>^ fc ^^H^ff^ L T t Jc v*. 
[0 1 8 2] 



sL<a^it6~2 o <7>35&mikit*mm. n\zn * l < 6 - 1 2 *>t?#s£& 

ft* ife il T * § . ) ^ tc iff * L < li^>-fcf>^T#>5„ 
[0 1 8 3] 

£ 0 vm<7>MifcM t LT ti. tfllx-ti. ^*7x>. 4 ; \£ ') 

x > . f7 x > . tf 'J x > . h ') 7 V — 4. . h 'J 7 y >\ -f > K — ^ . -i y ? "/ — 'I . 

■7° > x * ~r */ > . t >/ — >u . ^ t x t — ^ . * ^ -t s f ') > . f * *t — n . 4- ^ 
; j~r >/— >i . ^ 7 'J > . -i v ^ 7 > . 7 57 7 x > . f 7fi>;> 1 ^ 7 ^ -4- > s ^ 

7* M > . x > 7 ') > . 7° -f- 'J x > . T V ') x > . 7it> Fa 'J>, 7 1 f y >\ -f- h 

9 - >V . -5 > X -f 5 ^ */ — ^ . ^ > X t)- ^ *t >/ - ^ . ^ > X t »/ — ^ . ~* > >/ h 'J 7 

</-^. fh 7*M>T>^^^f If ^Sl^fngi: L T ^ L < ti . tf 'J x 

> . h 7 T x > . * ) M > T* £ o 

[0 1 8 4] 

Q l*ts <k 2 *T°3b <?> $ tl^T? t LTffJ L < tt^#JK^<b*lfe^T*> *) . <k 

0 £f * L < ti -< > -tf > I« T cfe -5 o 

LTfllJittT^^il (£fi;L<ti^J?ll$Cl-2 0. J:0£fi.L<ti}£j?|$U-l 2 . 

k: #F * L < ti J&KSSC 1 ~ 8 T #> »K #0 x. ti > * ^ . x ^ ;i, s i s o - -?° n f ^ N t e r 
t — ~f =f >i . n — ir V + >i , n-Ty )k n %r *t x ^ . y ? n ^ o t: k^u-^ 

> ^ ji x ^ ^ a df- ^ ;u ^ £ frtgt vr ^ ti £ o ) . T ji >t =- ji m ( iff * L < tt ^ it 2 ~ 2 
0. i')lffll<tt^iS2~l 2, #lc^ftL<tt)^*^2~8T^ 1 ). #0 ^. I J tr - ^ 
. 7 ') 4 > 2 - ^ ^ - >i . 3 - ^ > ^ - ^ ft £ h*m if h fi £ o ) . 74Jf-iH (ff$L 
<lil^li2~2 0, ^!!fJL<l^lS2-l 2, ^flc^^L<tt^*i(2-8T*> 
Ox fJxlf7"n A-i^;^ 3 - > * — >v ft ir~ h*m VfhtlZ. ) . 7 ($f^L< 

6-30. J; vff I L < ti^aft 6-20. ^Ic^fi L < ti)^«iC 6-12 T**> 

0 s lilJ7izi, p - > ^ ;u 7 i ^ ;U N 7 ^ ;U ft £ i)^ tf h tl & . ) . B X t± * 

1(1^)7; J m ($flL<!i|^IS0-2 0, J:0*f^L<tt^*i(0-l 0. #lc^f^ 
L < UKitO~6T , £b 1 !), #IJxti"F5 7 N >f ^75 k x>^^"F5 7 N y I f ;l 7 
5 7. x > x ^ T 5 J ft ^ l-f h tl S o ) . 7ia^yl ( i L < ttj^it 1 ~ 2 
0. Jc0*ftL<ii)^*i(l-12. !Rlc$F*L<l±J&ii!8ci~8T?#>»K ^. ti > h 
x s i h x . -7* h ^ x ft if 1)*mif hilZ* ) . 7')-^t^fyS (ffiL<[i^*K6 
-2 0. i^lUli^lie-l 6. ^flc$f^L<tt^*®(6-l 2Tf*D, fjxti 
7x^;b^-^rk. 2 - 7 ^ ^- ^ ^ ft if l~f h ti Z> . ) . Tx^S(£Ti;L<tt}^lS 
11-20, J;^IL<liSISl-l 6, miztf % L < It&MWt I ~- I 2 T* 3h >) . M 

1ST -b =f- Jl . > >/ >f ;U . * ^ 5 ^ . tf n >f ^ ft £ t)*^lf h fl -5 . ) . T^^^x?? 
^f-*S (JfiL< 2-20. i^lL< Itikm^. 2-16. Jff lc $F * L < 

ti J^^SC 2 - 1 2 T 0 . <W ^ li > h ^- x >7 ^ # - ^ . 3z h 3f x # ^ 4? - ^ ft £ h*mif h 
tl S o ) . 7'J-^t^fy^7^t;-tl (^IL<!i|^it7~2 0. J: 0 §f * L < li j£ 
7 - 1 6 . JRp tc *f * L < it *km& 7 - 1 0 X' 3b . x. ti 7 x - >i ir * x ii >i # - ^ 
ft if ff ^ tl £ o ) . Tx^^^rxS (ffiL< ti)^^i( 2 — 20. J:0$ftL<ti}^ 
IfeSC 2 — 1 6 . iff tc *F * L < tij^^^C 2 — 1 0 0 . M x. ti t -b h * x . -<>7^*t 

x ft if Vf h tl § o ) . 7y^7; JS (ffJL<!J!^iS2~ 2 0. J:9£fiiL< 
ti J^^SC 2 - 1 6 . Jff tc * L < t±{^*^t 2 - 1 0 0 . ffl i. !J 7 -b f 'I 7 ^ 7 . ^ > 
7 ^ i 7 ; 7 ft if t-f ^> tl Z> c ) . 7in^y7)^t'-i7^ J m in * t < ItikM^. 
2-20. J; vff i L < ti)^*i( 2-1 6 . ftlztif * L < ttJ^^^C 2-1 2T*J> ( ). #J x. 
ti > h x 77 >l # - i 7 ; 7 ft if )b*^§ If ^> tl S . ) . 7 ') - i t ^ry *i 7 . JS 

(ff^L <ti^it7~2 0. J:v^*L<tt^iS7~l 6. iff tc *f U L < ti i£M& 7 

— 1 2 T* 0 . #J X. ti 7 x — ;U 4" * x 77 ^ # — >l T 5 7 ft if 3b*# If ^> tl £ . ) . X ,U * - 

i7; JS (£Ti.L<ti^l?li£l-2 0. J: 0 ^ff * L < tij^^m 1 - 1 6. ifftc^^L< 
H&jfSSC 1 — 1 2 T*> 0 . fJxMi > 9 > X ^ T 5 7 . ^> -tf> X ;L * »i7; 7ft 



t tr h n z . ) . * >i -7 t =e -i >i m ( ft *. l < ti o — 2 0 . * 0 * l < a & 

ISO-l 6, iff IC ft £ L < tt{^^^C 0 — 1 2 T'fc 9 . ii.lix^7rt > Jl X 

^ 7 T =E A >l . v > ^ X ;U 7 T t ^ . 7 7 T t ^ ^ if i) J f If b tl -5 „ ) 

. ii ji =e a >im (ff*L< inkmn 1-20. i^jL< litems 1 - 1 6 . mzft 

* L < It ikMlk 1 — 1 2 * fJ £ a: # ^ ^ t 'i . > ^ ii >v =e A >v . x* x * ;u ^7 

^ >f . 7 oc — ji ij ji ^ -i >v ft £ tf h ft £ . ) . t >v ^ >i * ir S ( £f * L < ti 
&mWi 1-20. J:^*f^L< tij£*$C 1-1 6 . iff tc£f £ L < lt}£m®C 1-12 X' 2b *) 
. MZ.\t * * >i * * . x ji * ir ft £ i-f <b ft 3 . ) . t M - ;u * 3- S ( £f * L < ti j£ 

6-20. i^U< til^^K 6-1 6 . iff \zft £ L < ti^ffeit 6-12 T*> 0 . 
00 £ ti 7 x - ji * ir ft if ^ ft § . ) . Xi*-iS (SH(li^lil-20 1 

J:»)<ffiL< tij^lfefC 1-16. iff lc£f * L < tij^jfegt 1-12 T'£> »J . 00 It > x ^ . 

< ti j£ * SC 1 - 1 6 . iff tc £f ^ L < ItrkMWCl — 1 2 T *> *) . 0 1 £ It > 7 > X ^ 7 -f ^ ;l. 
. ^ > 4f > 7. ;i, -7 - ^ ft tr if ^tl^o ) . ^MFS (^f*L<!i^iSl~2 0 
. J;^IL<a^ltl~l 6, ftizitf % L < li&MWt 1 -~ 1 2 T< *) . M Z. It O U 
H . > f i 7 M H > 7 ac - ^ U >f H ft £ tf h fl & . ) . M > Wk T 5 K » ( iff t L 
<li^^i(l-2 0. J;^*f^L<tt^^i(l-16. ifflc^^L<li^^i(l-12T 
0 . fjitfy xf 4 V $ h*. 7i^4 1>|7; F4tA*flfbtl5. ) . t H 

n^-xS. >4^7'M, ^ n y>]|f ( 0J x. li 7 >y . Jg^m^. ^^i^^ . 3 O 

M fM =r ) . x t ; S . ^7 ^ t* ^ >- >i M . - Fnl, t Ko^f^Ail, x >i 7 

-f ; H h* ^ ^ ; -^n I^S (fflL< ttJ^lfefSC 1-30. J: »)!ffiL 

<iii-i2T^ 1 ). a jg^ h l t a . m*. itmmm.r . ^^^^ . Eftft/s^. m# 

A3 IC ti 0J ii 5 ^ '/ ^ . f ') y i , *r J ') >l . 7 'J ;U . tf - 'J x ;U . t ^ * V ) . ^ 
> ir*r*f ') >i . ^ > X >f 5 ^ */ 'i ^ . ^ > X ^ 7- </ 'J ^ ft li* «b tl -5 „ ) . >> <) 

>i m ( ft * L < It . )^*i(3-4 0. J=^*f^L<ii^«®(3-3 0. ifflc^^L<li. 

^iS3~2 4T'i>^ ^ij^ti. h > ^ ^ x >i> . h 7 x. — ji >- >; >i ft ir i-f h ti 

L T ^ J; o 
[0185] 

X 1 J= ux 2 Htyi<mm^- * /itiBf^^^^ L . ^ft < Ut*)b^lo[jy7;S, 

^7 ;u — ^ * . X * — >l * . 3? # ^ - t a ^ % ^ -T o X l£ fcJ: VX 2g T*i^tl5liS 
tiHuffi<7)B^ST^3iffli-§ c i: **T- § S o X 1«4? J; 7X 2g ti^^ 3 ft ^> B^Sti 

^tCftll^g^SlC J:oTl»^HTU<, X «fc ^X 2 «li^ft^ftib**j|^ L T js 
^ff^ t T «t «k v^o 
[0186] 

X 1**5 Jc 28 i: L * L < ti . *J?I^. T^^^*. t >; - >i * . y7J|, ^ 
hoi, ij )ir # ~ ^ S . 7. ,u * — ^ S . if I^tdIT'I) 0 . «k *) ft $L L < ti . i/ ~F ) 
S . X ;U * ^ if I^tpIT'Jo •) , M tc iff t L < ti is -r ) m . ii 

o . iff tc #f * l < ti x t ; m . T^^^y^^t^^s c - c ( = o ) o 

R ( R It : t£M%l. 1 - 2 0 ~r >i * >i * . 6 - 1 2 <o t 'J - ji «k v c ft h * ffl * 

i± 7c ^ <5D ) 
[0187] 

-^5^ (103) t LTff J L < tiTie-^it ( 1 0 3 - A) Tft $ ft S it^m~Z3b Z> 



[0 1 8 8] 



[ ft 5 0 ] 

— JR5S (10 3 - A) 




[0189] 

( 5^ * . R 1 g . R 2 g . R 3 g . R 4 g . R 5 g . R 6 « . R ' g . R 8 g . R^is ^UR^Ht^tL^ 
[0190] 

R lg x R 2g^ R 3g^ R 4g^ R 5g N R 6g^ R 7g^ R 8g^ R 9 g te ^ ^ R 1 0 g lt ^ n fi&ir. 

h<r>w.mm\tn\zm<7>w.i%&iz * o x m% $ nx ^ * < . mmMm±^mmLxmmm^ 

[0191] 

R l K R 2 K R 4g . R^>K R 6g . R'K R^K is J: V R 1 0 « i: L T #f * L < ti tK ^ JIT 
. T A- df- ^ £ . T >i *r — ^ M . T A- — ;u * . T 'J — 36 x Iiifctt*lli<7)7 $ ; S 

il^Tcfc ►) . ^[c£f £ L < liTkiUJfi^ 1 ~ l 2 t ;u * ;u £ T *> *J . sff lc#f U L < li 

[0192] 

R 3g :fcJc^R 3g tLTS£L<ti7kllJliT. T^^-^S. t ^ ^ — ^ S . T ^ df- — >l * 
. T'J-iil, gf^ £ &MBBI<7> T 5 ^ S . T >i n ^f- ^ *s 7 'J-^t^yS, n K n 

>• nnr^JIf , J=^StL<ti7K«jST. 1 ~ 2 0 <7>T ^ )^*^ 

0-2 0(»7; ; &l£SC 1 — 1 2 <r>T >i ^ * i/ SkmWL 6 — 1 2T'J-^t^fyS 

1^1 2-r;HJdf-^g-?*>»K tflc^iL<tt*i)lfTi>§ 0 
[0193] 

-J^st (103) tLX^^tf^Li liTIfi-^^ (1 0 3 - B) T ft £ *i £ ft T 

[0194] 
[ft 5 1 ] 

(103-B) 

NC X 3 9 




[0195] 

(^ + x R 3g fc £ 8g li-^^ (1 0 3 - A) tcfctt -6 * *l<b t mmX3b *) . £tz. iff 
[0196] 



7 i i S , 7 'J - ^ S , x "7 ; a , - FdS, fj >l # — ^ * . = 5? # ^ 

t a ^ T *> 9 x £ 9 £f £ L < ti . x T >» * , # ^ * — >l * . X^*-iS, 
fig T £> 9 . glC^ffJ L < liyT # >V if, — >l m T* 3b *) . ^izttf £ L < li x T ) * s T 

^ndf-^^;u#-^*(-C ( = 0) OR (RU : ^itl~2 0 7^K^S> fc^ $t 6 
~ 1 2<?)7 'J-^SfeiVcn'b^ffiA^^tt^) < 
[0197] 

-1^5^ (103) tLT^tc$F^L< li-te^ ( 1 0 3-C) T ft £ *l £ f t ifo T #> £ 

o 

[0198] 
[ f t 5 2 ] 

— ^ (1 0 3 - C) 



O 




[0199] 

(5^ . R 3g fc J: VR 8g tt-lK^ (1 0 3 - A) \ztstfZ*fteokmik-2X>*). %fz. ttf 

% L^mm^mnT'&z * R 21 «a^*i( 1 -2 0 ^s^st. ) 

[ 0 2 0 0 ] 

R 21g i:LTWtL<tiR 3 «fcJ:^R 8 S)b^M^*«<7)Jt^lcii. 2 - 1 2 <7> T ^ 

^riST'J. Ox «k 0 #f £ L < tJ)^*K 4-12 t ;u ^4lT'J> »K Hlc#f is L < li . ^ 

6 — 1 2 <7) t ^ ;u #> 0 . iff \z n £ L < It , n — * * ^ £ . tert— 
^ * . 2-^^^^^rx^*. n-^x^S. n — Ht'^^ ItfftL<lJ2 
— ;x ^ ;b -\ ^ >• iS"?*4. 
[ 0 2 0 1 ] 

R 21 2i:LT*ftL<ti. R 3 g J: !fR 8 U^il^^i^lC tt . (1 0 3 - C 

) nz> \\L^yn<F>ft=?- mt* 3 0 0 w±ic # »k ^oj^kssc 2 owt^^ii^t;^ 

[ 0 2 0 2 ] 

*f&BH-^it (103) -Ji^tl* fb^t/ti Jounal of American 
Chemical Society 6 3t 3 4 5 2 1 ( 1 9 4 1 ) tfitS ic J: o 

[ 0 2 0 3 ] 

IMTlc-^it (10 3) T-|t£ ti-6 ft^-^^M#^J^¥l-f -6 *I£BJJ & TieSfrffll lc 
M <b RR^ J? *1 £ «t <?> It & V^, 
[ 0 2 0 4 ] 



[it 5 3 ] 




[ 0 2 0 5 ] 



[it 5 4 ] 




UV-213 O 




[ 0 2 0 6 ] 



[it 5 5 ] 




[ 0 2 0 7 ] 



tc - mikHMfrttf U L v*. - ®Hb*i*<7>IMTli. l)Xf±3SfS* t 2 0nmKTT'J> t ) 
. JLi>>ttifc***7 0 g/M v h ^W±T?*>* «b Lu. 1 iXfiT<?>¥^S)b* 5 

~ 1 6 n m t /Jx £ «fc <?* 7 -f >i u <r> ^ -i X & T W § Z. t § J; 0 *f * L u „ H ^ tt it 
Ili90~ 2 0 0 g/')n'iiUi)^iL<, 1 0 0 — 2 0 0 g / M >v h >i £1 _h $ h 



[ 0 2 0 8 ] 

3 il<b<7>mn^-lt. migsFtimT&t)* 0 . 1~3. 0 f ,mw2^lf^ff^L Zllb 
^B(lif l$y -i >i U^X'lt. 1 "SK%t=f-<nm%W t L T?¥fiE L . 7^^tllc0. 1—3 
. 0 Am^)|fl^ii^5. 2/Xf«lif SUO . 2MmW_hl. 5 M m iilT to*£F £ L 
< . 0 . 4 m m Ji* ± 1 . 2MmlilT**3^lc#F*L<. 0 . 6 M m lil _h 1 . hmUT*' 

\Z ^m-f -5 P3 <?> t o T t L . it, ^ Pfr ^ T ^ 2 0 0 ill £ till L . <£ 

[ 0 2 0 9 ] 

-®HL3iifl<7>MTli. 0J*.ti\ TinyAR 9 7 2 , R 9 7 2 V . R 9 7 4 . R81 
2. 200. 200V. 300. R 2 0 2 . 0X 5 0, TT600 (W±H*7in^* 

(HO «) 4 t^rtJix a a D^f$ffl-t^ c So »<b^^=i-^A<7>t»3K^tt. 00*. is 

N 7in>?iR 9 7 6 &WR8 1 1 (KIB+Tioi;* (HO M) <^ Q a D £ T ?ri Mix £ *i 
[0210] 

3il^wifP7XDi?j|,2 0 OVs 7iPy4R 9 7 2 V to» 1 iX ¥ n n =f % & 2 Onm 
WT?* 9 . JLfcMtitfifc* 7 Og/'Jn ^ W±T*>S— Sffbii^^tK^^ T*£> 9 . 
t£^7 >f ;^^Sg«i < ft*> £to*<b . (SEJS^SC* 3 i-f £#jmto**§ v*fc piffle fFf * Lv^ 

o 

[0211] 

*$tmiz is ^X 2 iX^Ft^^&^'h $ *3KT*'fr^S2S^ 7 ;u a^#s £#>ic . 
^<7>^SC**ii«li-SRSk:v> < o^<?>^^**%^.^tis. #0;ct4. gJJtMf^tl}fI 

<7)iSli5-3 0SI%*^IL<, 1 0 - 2 5 WM.%i)*n\z1tf U L < . 1 5^2011 

to*H ft "t £ tz db ttf * Lu„ 'i v - </) H — 7° vg 'fRtfT*^^ v h M^^^Mlt 1 

m2*>fc90. 0 1 — 1. 0 g^ifiK, 0. 0 3—0. 3 g^Ilc^ft L < , 0. 0 
8 — 0 . 1 6 g ft'ltif I Lu„ 
[0212] 

tl -5. igfj ti <& ifft T =i - ^ IS t L T 14 . ffJL<ti>f i7in-ik x * >i y >l u — >l 

x 7' D t* i 7 i 3 — ;b x V7'nfi743-)k 7*f i7^3-^# ib* =P l"f ib tl S , {& 

|743-;i W^^vS^ h LT lift tc FS^ 5 ti«:v> to*, -b^n-x^x-r- ^ ^MHi^tcm 
ti-g) SlJ^fflv^ to s ^ I Lv\ 
[0213] 

ti2 oti^Tt 2 o 'cM±.<r>mft&m.wwn<7> mmiz ^smm<^u^^ *> . 

#U x ti^f H 2 0 0 1 - - 1 5 1 9 0 1 ^ & if ic $ fix v>S o $ ^ \z Is . * D^iR^ft 

l t itmx. m 2001-19452 2-^icie«^ n-rv^s. ifcf^iit^^i 
a k - -/fFsni^iefc v^TfBTtiT-^^jn Lt^ui*, k - 7°mmxn^>m'&^mmxm\z 



5IBD tc T iff tc FI^ £ tl # . * £ . m. W y A >i u b*&m <b Mtfk 2 ti £ M □ 

. &m<r>ffimm<7>m& j rffiiias.t)*m%: o t t * v^ 0 fjx. w 2001-151902^ 

HBflt^i>^f$i3 (l>^S^-2 001-1745. 2 0 0 1 ^3/115 0 f&tf . f£Bfltj&£ 
) IZX 1 6 K ~ 2 2 K lc i¥ *ffl \Z mm. 2 ti X -5 ^ W £ L < tl £ . 

[02 14] 

*%BH<7>jgBfl 7 ^ ;b a iz isv^x It . 3 0 0 0 co it^Wl coUMlt . * ') v - 

IIlc^LT5-4 5%T-*5:a^f ilv\ =k9£F3;L<lil 0-4 0 % T #> 9. 
cf <o lc <t> £ L < li 1 5-v3 0%T?*i. 3 tl <b co it^m t L X It _hi£ L J: 1 \Z . 

. mmm. m^m t x *> 9 . ^fihiTtn o o oar*^f iu, 2000 

KTftU^f IL<, 1 0 0 0 iil T ft* 2 lc <?> £ L v» „ 3 tl <b ft ^ t/ ^> fc* 5 % lil 
TT'^^t, # 'J v -ft H^tii^-t < * *) . Mx.lt. Um^Umco^itlztt LTt 

5 % lii _h X3h Z t . m m -7 < >v u + \z it£r%Q ;b*ffl vg -t -5 z, . ^ >f ;b a ft ffl lc #f ft 

LT7 -f iA^aSt^ {y -i >i U h cd v5 % m L ) # ir <?> ^ H ib*£ D ^ -t < & & o 
[0215] 

^ ^ > h * * x h vi) \z j: s Kit *? il<, # >; v - £ *t£t-;g$; tc -;g« l f->g^ ( h - 

7") ^fflv^T^ ^ ^ Ali«jat^ ti^o *%BH<?>±>g^ h LTiff I L < fflv^*i£*$Hg^ 
. SlUfSA'S^l 2 <?> ^ X t 1 ^ , "rhy. ^ - ji x fcJ:^)^ifej^TSCibM~7<50 
a r> fbj^fb^K^Jb^ 'b illftl -5 >g^ ***f t L jc^t=-^ x ^ h > J; ^\ x - t >l It 

. M^Wm^ii L x v^t ^ v^ 0 x x t ^ , y h^feivi-f JK^liS (i"^^*>. 
- O - s -CO-feiV-COO-) co\^-f iifr&r. o^_h^i--g, ft^-^t . ±ig^ t L 
Tfflv^ -g, d t . t z, ItT >l u - >l>&frm%cr> J: 7 =5r ftH<^ g flfeS ^ 1r L T T t Jc 

•tz>ik&%a<7> t&mm m \h x & n it j= 

[0216] 

v^L. %Lm\%£&mH^ 2 0 0 1-1 745 (1 2 1- 1 6 1) iclCK 2 tlT Jc 7 lc 

. #6iMit±-sitLx^<, *mn<7>Mwy < u\zt$ u \tn izmfeznz 

SjCOXlttC^o 
[02 1 7 ] 

tclS^^tlTfc^x #f * L FJti T *> -5 o ^ tl -b It . Mz.lt. ft M 2 0 0 0 - 9 5 8 7 6 
. ffHf 1 2 - 9 5 8 7 7 , tftlf 1 0 - 3 2 4 7 7 4 , IfSf 8 - 1 5 2 5 1 4 , iff m 
¥1 0-330538. iff if 9 - 9 5538. iffH¥9-95557. ifffH I F10-2 
35664. iff m ¥ 1 2-63534. iff m ¥ 1 1-2 1379. ifffH¥l 0-1828 
53. ifffH¥10-278056. ifffH¥10-279702. ifffH¥10-32385 
3. iff m ¥ 1 0-23 7 1 86. iff m ¥ 1 1-60807. iff m ¥ 1 1-1 52342. 
iff IS ¥ 1 1-292988. iff m ¥ 1 1-60752. iff m ¥ 1 1 - 6 0 7 5 2 %£lzm 
K^tlTv^. 3 tl h iff fF \z J: S i: # M ^ - lc *f £ L v^g^ It X ^ < . ^ ig^if^/tt 
if-S^^t/Rlcov^T tie«Jb** ^ . * #& HJi lc *? u T *F * Lv^ftJtiT^^o 
[0218] 



immxm 

Tli. ^BHt^^i>^^* (1>^S^- 2001-1745. 2 0 0 1 ^3/115 H^ff . 
?%BJ§t^) IZX 2 2 JC-2 5 K ic fflffl k: IQ« £ tl T MiiXg * L < ffl <b ft * . 

[0219] 
( H - 7'>§^^3gB^)$) 

* V v - v§ m. co K - 7-g|BHS t LT ti 8 5 %W_LT-£>£ 3 t **<^^ ILu. i^ifflL 
< li 8 8 % _h T *) , 2 h \z n £ L < ii 9 0 % W _L X *> -5 d h 3t?*<7) * L v^ 0 * % BH tc 

T H # v — K — 7 fc co %M ffl # >gfi? L T u £ c t * 51 If. L . M# 

*>t^tf ( U V - 3 1 5 0. m&WLftft) T* 5 5 0 n m co Wk it ft ~£ 10 £ L fc. >g^<^ At 
$> b ^ C y> 7* 7 > ? t LT 10 L T fc § . 7* => > ? <t> UK %. i: <?> It <o # 'J v — jg Jfc tfo jg 

hh jg « s aj l . 

[ 0 2 2 0 ] 

JiftjkvfefeftL&mmgiW.frm ft % . (M) ^^niM^tif- k-^ (*';^- 

7°^£ K - 7°|#ft □ j^<b x fJ^lilnlK^OC J: o T^f&Jglc^MigiftTg 5jDfflSi^t# 
> 7'^ifi L Tf]Bj±^ ^ >f tcM 0 . H - -7°^MJ±M 9* A co u& ( x «; v h ) <j^x> F u x 

CO a - ;u g^T-IK^ t ^j^^^T LTt§ SX ^ tiTPff 2 lc ^ § 5X . 9 - tu- 

>l fficOl&mWiW. t COU ^ at) i±lt ^CO S tiSlZ «k ») ^ & o *%B^<^3gBH 7^lA^)±*ffl 

^T-*>^». iff ^xt-i ^(ffl<?)7t^MT^5iittf?IItAny>fi:l?ll7ttt 

. ^ U - ; y 3 > KiLJg x UmmVcO ~? -i >l ^ <7> ft ffi 7JB I <?> ^ IC . M ft H g & ft ^ $ tl 

KH^u. Ctl^tcov^Tli. ^B^t^^l>H^* (i>f$S¥ 2 0 0 1 - 1 7 4 5. 
2 0 0 1 ¥3^1 50 mi x ^BHt^^) ICT 2 5 H~ 3 0 H ic l^lffl 3 tiTfc »J . rSE 

^ , ^m^ftft, mm, mm* tiz^m^ ti. *5Mjjk;*ri*T$F£ l < 

* tz. ^mncomm -? ^ >i ucomz \t i o-i 2 o^ m***f ^l<. 20-1 oo^m 

«k 9 «F * L < . 3 0 — 9 0 a mA^ b l:$f * 
[ 0 2 2 1 ] 
CaSH^ 7 >f ;U A If fffi] 

[7 <i ji uco Jf=> ^IMST g ] 

g * s 1 0 0—1 6 0 °C T cfc -S c h i *) itf U L < x 1 1 0 — 1 5 0 'C T* J> l> 3 i: ;b* Jff lc 

ilu„ 9 x k #a js t g co m & \t x ^mncomm-7 ^ uum o m a* . mu h 

2 0 0 m ZT-M-mumtt 5 °C/^T^^7tStaMg+ (DSC2910, T. A. > x <y 
^>>h) T-MMPJ^^ffv^x ^7Xi«figTgtlSLfc, 

[ 0 2 2 2 ] 
[ y A ji u co — A X ] 

3S BH 7 >f ^ u co - >f X it 0 . 0 1 — 2. 0 % T' cfc -5 c t frco f * L v^ 0 i^f IL< 
l± 0 . 0 5 — 1. 5 % T* cfc *) x 0 . 1 — 1 . 0 % T* cB -S .I b £ h\ZCO ^ % Lv\ 7 

4 >i u t l x -y -i >i u co m m it m m -z & & . ^^^isa, * ^ bh <?> as bh 7 >f >i u u 



n 4 0 mmX 8 0 mm * . 2 5 °C , 6 0 XRHT*^ ^ X > - ? - (HGM-2DP, X # 

umm x j is k-6 7 i 4ictoT iy s t tz . 

[ 0 2 2 3 ] 

[7 -f ^ A<*>R e * R t h^lSft^ti] 

^ 1% Bfl </> Bfl -7 -i >i ucdMiH^ l 9 — f- x 3>RefcJ;^^j?^fS]<50U 9 — -r* — ;> a 
> R t h t t ic S J$ lc «k § ^ ft $ u 3 t **#f £ L v^o M # © tc li . 2 5'C1 0 % R 
HtfcltSR t hit 2 5t8 0%RHIcJjI+5R t hl^iAR t h ( = R t h 1 0 % 
RH-R t h 8 0%RH) ^0-5 0 nmT^^C J Li\ £9£fixL<t±0-4 

0 nmTcBD ^ $ ^>lc<ff J L < tt0~3 5 nm?*5. 
[ 0 2 2 4 ] 

* % HH 21 BH ^ ^ a <?> ^Pir #tK^ & . Dtt^flllJ: LTfflu5^, * tr - ^ t 
^ n - ;u 55: ir <r> tK ig'H # 'J -? — t <r> ff # <|£ ^ }g u ic. JS J¥ <?> v A, lc H8 ;b <b -f 

. 2 5 °C 8 0 % R H \z isrt £ ¥®r 0 ~ 4 % T*£> -5 C t frtif * L i*. 0.1-3 

. 5 %T*>-5 3 t *) *f is L < . 1 - 3 %T*<£>3 C t ic£f U L v^ 0 4 %W _L ¥ if 

fbtc i: § < & 9 -fgx L iuffl L < Jfrv^. 

#^^<^iij^^tt. ^^BH<7)]@BH 7 >f >v 7 mmX 3 5 mmt^^H^S, 

(CA-03, VA-05. ^tcHSfb'^ (**) ) lc X ii - ^ 7 >r -v ^ * -ftul 
*7>M (g) (g) T'iLTltBLt. 

[ 0 2 2 5 ] 

^f&BH^Tt^fflff^ - Mcfflv^£jgBfl 7 >f iA^IIga, J I SM J I S Z 0 2 0 
8 * t ^ K: . £S 6 0 °C . iH 9 5 % R H<^*fr lc fc^TPJ^ L . Hi? 8 0 M mtJIl L 
T 4 0 0 - 2000 g/m 2 • 2 4hT*J>5:t ;b*<7)-P ILu. 500 — 1800 g/m 2 
• 2 4hT'*5:HU^iL<, 6 0 0 - 1 6 0 0 g/m 2 ' 2 4hT'*5:t fc*Jf# 
tc^^Lv^ 2000g /m 2 • 24htix5t, 7 -f^ a<t> R e fix Rthl^IS 
ftf?te*>i|fe*tffifc* 0 . 5nm/%RHtfi£5ffl^i) s ^<^:oTLl7. * . # IE IB <7> 

sbh7 ^ >i uizyt^m^fem^mm tx^rnmy ^ >v u t Lts^-t . Ret> Rth 

l^)SSft#tt^) *fe>rt (ft fc* 0 . 5 nm/%RH*a£5ffifil*««< ^oTLiuffll < 
m-ft^l&T^^lB&z-?* it, 1B(]7 ^^^11®^4 0 0 g/m 2 • 2 4 h * if X 

it. mytm<nwim% tiz^v ttnxm?tM*ftm~t zm^iz. mm-? a>^u\z & vmmm 

f 3 T- t ^) J: 7 ^ 1)1^ ^ > 7" i T- 1 Si^ 8 0 n m IC 111 t ^ ft 1 * I, „ m 
T # a6 o 

2 9 4 1: ^M]M»<t>I!I^ (MMvS. SStfvS. ^f\i±vS. HS**vS) fclBIS^^^* 
ilffl i" * - t frX B . Mm -7 -i >i AM^ 7 0 mm <f> * 2 5 °C . 9 0 % R H & Tf 6 0 °C . 9 
5 %RHTftlfn2 4 tlllL, Sl^iHI (KK- 7 0 9 0 0 7 . ( ** 

) ) \ZX . J I S Z- 0 2 0 8lcftoT, mfifflif**>/i cOTK^a^fftii (g /m 2 ) 

[ 0 2 2 6 ] 

*^BHcO]gBH 7 >f ;u A^tSf^ttli, 6 Or, 9 0 % R H <?> * ft Ttc 2 4 BfWa* g L 
TzMS (MM) <?> -tm^it^te 9 0 °C x 5 % R H^^f^Tlc 2 4 Bff^itf g L fc*^ ( 
MS) ^> ^-J^^ft*3b*v^-f *it 0 . 5 %£lTX3bZ> Z t frco? S L v^ 0 
«k ») ^ * L < i± 0 . 3 % lil T T- cfc *) x 2hlz<D?£L<\$0. 1 5 % W T *> S . 



mitfQxmfeHftt LTa. ^^m^mmy a >iumm ommx 1 2 omm^ 2um 

ML. 2 5 °C . 6 0 % R H T 2 4 Bf W SIS L . S gft tf > Y- i> ( if ^14^ (HO ) tc T . 
fi^ic 6mm^^t 1 0 0 mm^^iT'Ults '^^WPI^JS^CLO) ^L/io 1 +5C 
6 0 o C. 9 0 %RHICT 2 4 Bf W«tII L fc&<7> > * W Hi*)^ (LI) ^riij^ 
. 17 1«[^^*9 O'C, 5 % RHICT 2 4 Bf W«LII L *WHI*> \hv£ ( L 2 

) ~& III S t Tz . -t ^ T ^ R| <7> pj tev^TM/J\ @ ^ •? 1/1 0 0 OmmSHl^Lt. 

6 ot, 9 o % r h (mm) cD^rm^itm= { i lo-l 1 i/loi xi oo, 9 ot 

. 5 % R H (mU) <7> ^m^itm= { I L0-L2 l/LO} XI 00. tLX^m^it 
m^^dbfzo 
[ 0 2 2 7 ] 

^¥tm<^mm7 A >i UcoW'&^lt. 2 0 0^5 0 0 kg f/mm 2 T-JD§:i:^ILu 
. J;9^i;L<tt240^470kgf /mm 2 Tito*). ^ b I L < ii 2 7 0 ~ 4 4 0 
k g f /mm 2 T£>3o LTtt, 3K# # - >u K ^ >f > MTa^^l o ^ 0 M 

iiSTM T50BPtfflv\ 2 3 °C • 70%ilM*. ^M^IS 1 
. 5 %ftfr UlztertZ mtl-&m%. L . Wtt^fc^abfc. 
[ 0 2 2 8 ] 

( }£#'£«) 

^¥tm<^mm -7 t n ucoKWm&WtlZ. 50X1 0" 1J cmVdyn 
eKT?ilb53 h jb*£f Hu„ 3 OX 1 0 _13 cm 2 /dyn e^TT*J>^: J:i)'J; 
L < . 2 0 X 1 0 ~ 13 c m 2 /d y n e WTT*§ d t fc* £ «b Ic £f * L v*. S # ft £ *!l £ ?j 
SJ: LTfl, *^Bfl<7>jgBfl 7 >f ;u 1 2mmXl 2 0 mm^IiW^lc^LT^Iol 

0 Jfc ft * ^ It . f^^^-f-ya^ii'i^ 1 ^-?- (Ml 5 0> B*^7t(f* 
) ) TIUSL. fcJjlzft-tZl 9 -^-is ? yn^1tmfr^jfcW'&<&%t*nftLtzo 
[ 0 2 2 9 ] 

[ 0 2 3 0 ] 

(L^-^-^a^ Re) 

7 0 mmX 1 0 0 mm^. 2 5 °C . 6 0 % R H T* 2 Bf ffl Kg L . S ift«JS Jff If ( K 
O B R A 2 1 DH, S T §+ PJ ( ** ) ic T 5 8 9 n m \z It £ S (ft ?J l«J <b Wl & L U ? - 
t 3 - >• a > fl^Hffl «fc *) Bffi t fc. 
Re = (nx-ny) Xd 

^ttex ft4%li5 8 9 nml^^ftl^fflutil^^^S. 
[ 0 2 3 1 ] 

(L?-f-y3>Rth) 

MS 3 0 mmX 4 0 mm^r . 2 5 °C , 6 0 % R HT' 2 B?ffii3M L . x «; 7° v > - ? - ( 
Ml 5 0, 0*7>7fc («c) ) 6 3 2. 8 n m ic fcMt 5 fi it^ ft fc> <b PJS L ft i: 7 >f 

^ Affi*fHtt«r**^im«k:ll^Lfc u 9 -T- is a > ft 5^1? f t £ 9 ^sUc^fift L 

o 

R t h = { (nx + ny)/2-nz}Xd 
[ 0 2 3 2 ] 

( t> T ffi IS] $4 ) 

^7 0mmXl OOmmt, 2 6 5 % R H T* 2 Bf ffl US L . S iftjgJS jrf If ( K 

O B R A 2 1 D H . ITI+PJ (**) ) ICT . S (ft Aft \z felt * Aft ft * ^ fb $ -tt tz Bf <o 

( $4 X u ) 

etft«SJftf (KOBRA-2 1ADH, 3ETtfPJ^H (**) ) T'iXL- ftj^^r 



W T* i 5 . 
[ 0 2 3 3 ] 

(as a so 

MI[2 0mmX7 0mmt, 2 5"C, 6 0 % R H T2S Bfl JSH^S ( A K A TteHWJtfetf 
. K 0 T A K I SBIfEffi) -eHTMTt (6 1 5 n m ) <7> 2S » 3g % H £ L fc. 
(^ifftt) 

^fil 3mmX4 Ommt, 2 5 °C , 6 0 XRHT^ttStf (U-3 2 1 0, (HO 
HjAftUfFPff) tcx. -^ft3 0 0 ~4 5 0 nmlcteltS3ii$^lSLfc, ffl $1 4g li 7 2 % 
5 %<?> RIIIL&Jltt. (Mf4idB/2) +5%^&^T^Lfc. fl&JR 
J^li. gtii* 0 . 4%<7>feJ*Tf|-t. 3 tick *J 3 8 0 nmfeJ; V 3 5 0 nm^jgii^^lf 

[ 0 2 3 4 ] 

[7 >f ^ A^ffi^tt^] 

*%^3S^7>f^A<7>^ffltt. j i sbo 6 o i-i 9 9 a \zm^ <m.WL<nmmm&<T) 

%Wr¥i%ffl.2 (R a ) fc*0 • 1m mKT- JkU&±M2 (Ry) * J 0. 5 m mWTT**5 
d i: ;b*£f I LUo £f * L < li. Sit ¥±3ffi S (Ra) 0 . 05a mttT, JkVS.±M2 
(Ry) ;b*0 . 2 m mfilTTSi. Jjllt ffi <?> ED £: 0 <?> A3 li . JSC ^ W ?J 31 «fc & ( AF M) 
lc £ 0 fF fffi -t £ d i: fc* ffi * £ , 

[ 0 2 3 5 ] 
[y A >i ucDUm'\±] 

*f&BH<7>3gBfl y -i >i uizte^X li. 7 >f ^ Alc^/jn L § ft ft n & ft @ ^ § ti 

£ o ic tt. StBfl 7 >f ;u 8 0 °C/ 9 0 % R H<7>&frTk: 4 8 mm ft B L 

7 >f ^ A<^S*^fb^. 0-5%T-*5;J:*^IU\ «k *) ft £ L < \$ 0 ~ 3 %Ti *) 
» ^K«fiL<l40'v2%Tf*4. 

1 0 c mX 1 0 c m<7>-t >f ^tBfSt L „ 2 3'C, 5 5 % RH^iHMTT' 24^ 
WBCiB^^©»*ll^LTx 8 0±5°C. 9 Oil 0%RH^^frTT4 8iWKILfc 

o mm&.<r>mm<7>&m-&u<&z . 2 3t, 5 5%rht*i HUt^nti^LT, 

= { (Mwm^nm-Mw.fc^'Rm) ymmm^nm.} x 1 0 0 

[ 0 2 3 6 ] 

[y A ji u^tl^nm 
( t) - >i ) 

* f£ BH <J0 Bfl 7 >f ;b a tg 7? |Si <J0 # - >i ffi. li . - 1 0/m-+l 0/mT**^:t^ 
* Lu= ^bh 7 >r ^ Ale ii^Mi-£flffi3*&iM. ^te^S^teJB * i^t -5 Bltf> 7 tr > r^ii 

\m <D tj — ji ft go at <^> $i h ^ t a . 7 >f ^ ^ <d >\ > k > r tc ^ ri ^ § ^ l . 7 >f ^ a 

^ t ^ < ifttt S rzdb\z2tm L*~t < * *J . j ji u±.-\0>m%Btt%1i*& < l£ >) . ^t^W 
ff7 >f ji u<7>&XB ^^^^JS**fF#fa*@^.S 3 fr&Zo X. *-Ji-£tmcD 

mm t-tz z t -zK<¥m?3&m-&w:w.-t z t s tc^^ Lttufe«KB^fts-?§ 5 e ^ 

. m^tm^ *) £r J £WlzW&t)*AZ z t <* z t . Lv\ 

^-^ffttt. t > -J ^gic^t&t^^<^MSi--g)iyS^>S (ANSI / AS C P H 1 . 2 
9 - 1 9 8 5 ) leftu IH'T'^S. 
[ 0 2 3 7 ] 

J I SK 7 1 2 8 - 2 : 199 8 ^ g| ^ § MM^J lz < ^ISig^JS (^^ > > K ^ 



-? ^1 M B v£ ) x 21 Bfl 7 >f ;u a <t> m I? )b* 2 0 — 8 0 M m <r> IB H tc v* T . 2g[U^S 

Lin J; •) If I L < (i > 5~2 5 gT-i^ Ilcii6~2 5 gT'JbSo X. 6 0 w m)ll 

T8 gWl fc*$f IU, ^iffiLdiS-l 5g?i>5. M ft £HC ti . M» A" 5 0 mm 

X6 4mm£. 2 5*0, 6 5 % R H * ft 1 T IC 2 Hf M H® L \Z $I#S 31 $t § ^SMi 

[ 0 2 3 8 ] 

*HBH<7>3gBfl 7 >f ;u Alette* ^S^MMib*. 0. 0 1-1. 5 11%<7)}fiit4 5^ 
frT'^tSt§:H^ILl\ £9lfi;L<ttO. 01-1. 0 MM % Tito £ „ *%BHlC 
fflusjgtfj^Jf #<7>8@«S!!*tt 1 . 5 %&LTt-tZ z kX**- >i*mMT'B Z . 1. 0 
%HlTT'3h & z tb*£ •) if i Lu„ c fttt . iuM^ v ^ ^ > h ^ * * h 7ra ic «k * jfcJKBf 

h ® t> tL £ . 
[ 0 2 3 9 ] 

*f&BH<7>jgBfl -7 -i >i u<D\skUm*&i&WL\$ 3 0X10 "V% R HlilT t "t -5 3 t fc*$f £ L 
iiililtt, 1 5 X 1 0 _5 /% RHWT t 3 t * L < . 1 0X1 0" 5 / 
%RHWTT'l>^ci:i)^^lcifiLu. is , ife S B^k f» li 'h 3 ^ 7j jb*$f * L jb» . 
Ittt, 1. 0X1 0" 5 /%RHJ.U^HT*5. MMfl^li. -SaSTttev^T 

mnmm^^it^ *trzm<r> 2 ^^it&^^-t. z <nm.mi&m&&-&mB-t z z t 

[ 0 2 4 0 ] 

* IE Bfl <jo 2S m ■? A >^ a it x a lc «k 9 Hffi «LI1 * ff 7 c h ic «k o T . m ~y -i >i a t & 

X n K5t*IMtmii. ^n+^LIl. jAc^«II1. $ * li T 'I tl <) * ffl 

i^itn-is. ciTvn ra-tWIfcli, 10" 3 — 2 0To r r^fiff^xf 

-7 84 M # i: It _LIfi<?> =k 7 * & ff 1 lc T 7 ^ X -7 Eft ^ ti ^> M# * v^v^. t ^ =f > . 
- 7 a . ^ 4- > x V) 7> > , ^- -b J y x II, - 8£ft^l?l . fF77itn>?>^) 
ti^7 a is mJkV*tlh<7> tfr&l-r h tlS o Ctl'btCov^Ttt. I¥ SB ^ t3} ^ 
( i>Rf¥ 2001-1745. 2001¥3^15B ^ff . %B^t5?^) lc T 
3 0 K-3 2 HlcffflUciettStiT*? 0 . *^&BH \z is T If * L < fflv^§ c t **T'S S„ 
[ 0 2 4 1 ] 

mmmi 

»c*F * Lv\ c ti-b^^^t^^^g i: LTIi, TN, IPS. FLC. AFLC. OCB 
. STN. ECB. V A is J: VHAN *»*f U Lvn 
^-^FilCHu^^^^ffliilcSB^ 7>f^A%fflv^sicRSL. ^S^fi^/i * ft 4 "t S - t 

3b*nste$tis. ^n^>i±. <w^.ii. ^mKihfi. ^fbtf^n h - h jb) . ix 

tt^ihJi. %mmm. mmm, Tt^mmm. mmm. wtmm* mm-y^^^k 
z z t % z ztL^^mmmiku^ 1 ltu> ^rs^ttM. vfjso. 

KIx ^mi^iLJi. ^- K h Jf5r ^n. ^BHt^^4>^§^ffi (&f$S^ 200 

1-1745. 2001¥3Jfl5H f&tf . f£B^t^^) icT 3 2 4 5 Hlcl¥lffllcie« 
^ tl T is *) . *l&Bfl|cfcu^T<flL<fflv^:ti)*T?§4. 



[ 0 2 4 2 ] 

* ft m <n m -7 a n u co m & ic o u x wl m -t & . 

*^BH</)]gBfl7 >f ;u AttiTf izmKMRmy 4 >iumt LT*ffl-?*5. f§7fc*xflxfl7 >f 

i: )b* T* S -So f# <b *l 7c 21 Bjj 7 >f ;u u T Jl il 'J %IM L . # tr — ^ T ^ 3 — ^ 7 A Jl u % 

•ifi^fflv^T^^&btSSa^i)^. T Jl ii ') MM <ni\£> *) \zftffl¥ 6 - 9 4 9 1 5 x 
tflif 6 - 1 1 8 2 3 2 ^"lCie« $*ITUS J: 7^gif ^IDI^KLT^ iv^ 

ff my a >iummm t mytr •? ^-fc-es^cteii! $ nsm#so tLxit. mz.it. 

# 'j tr ^ t 7 ^ n — ji , # 'j tr — ^ 7 f- => — ji =f co # 'j tr — ;u ~r ji n — ;u ^ ff # jij ^> , -f 

=f- >l T ? 'J L-hf^t'-^^^f'V ? 7x ^ ft*^ if fb ft 5 o 

<?)-^^)ffllC 7"n r ? h 7 -i Jl U x JX *t ffi IC -b ' "< U — h 7 >f ^A^MAo-LT^i^^tl^ 
0 7n -f- ? h 7 -f ^ UJkU-b'< U - h 7 >f ^ A liflpTtflxft^Bf x Mo^SlffVlC fc^Tf! 

^ka a-t * fflfj m V* «b fl & . 

m^^^muiz itmn 2 faco m^tucom csta*#tf *«c**sh 2 ftx o & ^smjj 
<^ 7 >f ;u a ^ Mffl t rzmytmum 7 1 ^ u it t <n 3& iz mu l t t f*ti tz 
hfiz. ^izm^m^mM^m^MMmm^mytMi^my -1 >i uiziti&m^- \* ^ - h m 
. mrnm. jxwthitmwfrwti-t^n t^mytnu my a >i z^^ftizm^z z 

t t)*miz iff * L 
[ 0 2 4 3 ] 

Cffl^ (7t^ffiff7 i a) ] 
*^BH<J0]gBH 7 >f ji, Alix ft^fflifffl^iCtii'TS, S H H H ^^iI<7))t:f fflfl7 
>i u t LTffli^ i: iff icMm^cfc-S, o 7t^fflff7 -i ji u t It , —i&lzm^m^W. 

mizm^hfi. famm-zmm-t zit^vsmco z t %m l . fi«m«. ^nm^- v * tr 

[ 0 2 4 4 ] 

mmm&'&it^wj t Lxit. ^ a ^ m^'\±it^^^rzitmvKm^'\±it^^^ttf 

[ 0 2 4 5 ] 

fj^. If x ^^mcoMm 7 >f u% . I PSt-H^ftSi^Hiltfflv^it^li, 2o 
«^»fl|7 A ji u t t fcicfflv* a: Lv>„ m-^^fli. m-7t^fflff7 >f ji Ax 

I-t^ifl7 ^f^A, I P S K com^u^'i x mm 7 >f ;u A^Vl-i^i^lKlf-? 
SILfc fli ti ic v ^ T x fffltSl-^x/lrt^fflfl? -i ji u<r>®.&&t>*k<r>ft %. Lv^ 
M It x R e^l 0 0 nm^TT\ & o I? A ^ fa <7> U 9 - t» - x a > R t h * s 2 0 0 n m \>X 

T-z*2hz>m~jt^mmy a >i u t . mnmm^'\±^nxm^^mm\zpt Lxmwm\z^n 

TJ) 1 > Re Jb* 5 0 nm~4 0 0 n m T £> 5 f? — )i:flfl7 

o ^fcx *#jTMix ^-7fe^ffi{f7 >f Ac7)gfflft)b*x m-fli^l]i<7>2l3il6x ^^a^T^ 
co m H Tr T on g ffl U 7^ fa ic ¥ tf & * ti Sfi g -t S . 

^7cx ^ffl-t ^> l?-^^|?-7\:^ffifl7 >f ^ A<^ffl^^^-l±<7>^ t Lv^fttLc?>fJi±x Re 



a* 1 0 0 n mJUTT. fio R t h 2 0 0 n mWTf **I-t^iffl7 -(iAt, fflrt 
^)Slf$n x J: n y ( n x > n y ) . m 2 U fi]<7>M9t^ n z . 7kV v 4 >i a <?> j? £ d^rffl 
v^T N z = ( n x - n z ) / ( n x - n y ) Xfeik 3 *l £ N z fc* 0 . 2 — 0. 8T-£>9x 
o R e 5 0 n m — 4 0 0 n m <y> |? - t£ ^ ffi ff 7 >f^A<^fflA^-*3*T*-5. 

[ 0 2 4 6 ] 

(f?-7fc^*tf!7 4 ^ A) 

I?r:yfe^ffi{f7 4 >v A^Tfe^iff'ttli. v^-f ft<7>fl|lc3sv*T t » ffirt^)ISIf$n x y 
( n x > n y ) . J¥£7alol<7>JS#f$nz. jS[V7 ^(*A^J|§ dtfflv^TRe = ( n x — 
n y ) X d Xfcm. £ *i & ffl ft ct> u ? - ^- x a > R e fc* 1 0 0 n mfilTTft *) » 7 0 n m 
WTUftiCfcii^^iLv^ IfcR t h = { ( n x + n y ) / 2 - n z } X d T*S#t 
£*l£J¥«&73ft<7>U 7-5^-^ 3>R t hit. m% , '&% <ry M t <fc . 2 0 0 nmllTT'i 
0 s 6 Onm^l SOnmTfc^^i'iliffiK, 7 0 nm^l 3 0 ninTfc^: H s 
^^Ic^lLv^ * . |? - yfc^SHf -7 4 a <7>fi ffl $* 75 [«] <?> ffi S ti . R e 2 0 n m Hi 
T<7>M a lt<& lcPl^£ *i£v*fc*. 2 0 nm^fiiSS^U, f?n f§ t£ )H jg i& i& i: B§[t^ 
*>SvMil&¥tf-t -5 75|b] h & & *i £ E g -t 5 <?> fc* £ ")!ffiU\ 
[ 0 2 4 7 ] 

mmm-yt^mm^ 'luit. mm<^mxit. mftmm^'&^nxytm^mmizttLx 

^I^^(^cf^fT•^> , }, R e ^ 5 0 n m — 4 0 0 nmT*D> fioRett 
8 0 — 2 5 OnmT'Jii^ft'^ffiU, 1 00 — 1 5 0 blc^fi L 

* fz x ^%<^#JTli. N z 0 . 2-0. 8 -C *> *> . Jc9£flxL<ii0. 2-0. 6 
7fc9s ^blc^iKliO. 25 — 0. 5?J>D, fioReti50nm — 4 0 0 n m T 
"9 . J: 9 £f £ L < tt 8 0 — 3 0 0 n m T #> 9 x ^bl:!ff IL < tt 1 0 0~ 2 8 0 nmT- 
*>§ 0 lf-}fc^$Hf-7 4 ^ a^-t* >r >v *ifcia't£#^ibfl2/£'*- i?-7u^ 

ffl ft 7 4 ^ A <7> R e cd m& It ftttix.-? Z> 4 7. n * -y 7 ^ a /g <^ A ^ $y gp § c t lc 
J: o T ft & ft £ «. $ «b »Cx X 3 -f- <y ? ifcHttfta-^ttx 7 >f ^ AffitjN" LTHMflS 

fcfiift ( 7 0 — 9 0)t<7)|BH<^^±3ft|f4ft) tc R % g£fr $ if * c. t . ^ 

>f 7. n -y 7 %Lm&it&W\$ndbWlfo 2 -t±T J: L . fflf4ft * Ic ^ fbi" -5 =k 7 tc ( 
^47*') -yKlQft) £i±TtJ|iA f4#>EftXti^ 4 7* M -y H ffi ft <7> if T t . ¥±3fflf4 
ftliro 1 -9 0° -5 3 ib*<ff U L < . 75° — 90° =k ») Of- Is L < . 80° — 9 
0° i)'S1<fflLv>„ ¥±5fM^I-ft frzil J: ») t/|N$ < i:^JBti<7)^^**^jhf^k:«:S 

o 

[ 0 2 4 8 ] 

*E#^ii-t-i»^tc *<7>mm-y 4 ^ A^n-HxaMEiciix^'14 77 4 ^^^it ufn 
l . ^ <r>mm mm^w ms. t x mmm m y 4 ^ a<^5£#t^[«] t a^-tsTjisj 

JR«S 7"J * -5 - t ic «k ») ff 7 z i: **T t « . «U1 tc ffl 7 4 ^ A it . M 

xi±^*>v*-f *i<z>igja jff jft tt^^-titflg^'b o x v^t t «k < . mw-vtizmnz -? 4 ^ u 

&mf$-t& Sjtofrtf * Lu„ IEtf>«JS*f!ff tt*^-*8tJI6 fc LT i± . #U x. li # ^7 - # ^ - 
h x ^; >; tr — >i t >i n — ji x it -b ^ n — x N # >; x. x ^ x # 'J t u — h . # 4 5 

^y^S^^* M ^r-#^- h **^f * L < fflv^tiS. ft ^«JS*f!|f tt*^-t«tfl& t LXlt 
x <M Xlf* 'J 7f U >^7xf U >^itt^#, # 'J > ^ ^ > 9 7 'J U - h 7 ^ 7 9 7 

M ^ y^ ft -n" # x 7, * V y ■ 7 9 7 M ^ M £ ft x X * U > ' • 7 ^ ^ 7 9 7 'J U - h y* It 
. X ^ U > • -7* ? ^ X > ^ ft # x Tx. ^ U > • M 7K U -Ol^ln#<»t0iXf L 

>^5^*^"#**<ff UL<fflv^ti*. 7^t Acy>Hf*^tcfcltS5£#y^[«] t ft ^ i" s 75 [S] 



£ 7a ft t\Z J; 9 ff "7 C t h*X § & . Z *UC J: »K iRIUtt 7 >f A IC J: * ^ it 

pff m <r> N z ft £ $t M i" s yt^m my 4 >i u % # 5 - t^fi. c nt o t a tff M ¥ 5 
- 1 5 7 9 1 1 ^kmzm- L < IB . 
[ 0 2 4 9 ] 

t «k L . Hff 3 n tz * "7 - -7 A >i u X o X % J: ft £ t < It . >M ft < i: t — ?J ft* 
. t» -f x* -y ?-n$ H e H 1£^T^<bff^£ ft 11:5 It IB Xli^ft<fct- 

7a 2 Ah 3Efa # v - 7 -f ;u A <b ft £ fig 41 Ti>§, 

[ 0 2 5 0 ] 
( t» -f x n * v 7 m H '\± it m ) 

*3tWXzfeft^m%^ 4 v 9WL&&<£&*te<7>W\z\*. *l * ft£i8K ( C . Des t 

rade et a 1 . . M o 1 . Crysr. Liq. Cryst. . vol. 7 1. 
page 111(1981); B^ft^H. ^Jtfc^.m. No. 22. iSH^ft:^ 
N 15f , 11 0fl2f ( 1 9 9 4 ) ; B . Kohne et a 1 . , Angew. 
Chem. Soc. Chem. Comm. . page 1794 (1985) ; J . Zh 
ang et a 1 . . J. Am. Chem. Soc. . vol. 116. page 2 
6 5 5 ( 1 9 9 4 )) £iB*S<?>f[:£-*fo)b*#**i*. 

[ 0 2 5 1 3 

•7= i 7. n * v 7 ^Uttfbo-t/li . fiatc «k 9 m^pT^ft «k 7 \z, M^'ttS^Iri- £ <^> fc* 

^n5 4IL. P3M^ n 7" lft*S 2 -fr 5 i: . fi^/x 

J£K:4jv>TKl«H*fiBfcfiio z h jb»S«Uc ft 5. P3M^n t tm&'\±m tcomizM 

D (-L-P ) „ 

5\fK DttRit^TT^^ L li ^fffi<^3i*S*T-*> *) . Pfll^ttST^ 1 ), n ti 4 
-1 2 SOie^^^H^^^ t (D) . =.ffi<7>miifi£ (L) SVl^ttS ( 

P) co ft * L v^M itm It . * ft ? ft . n ffl 2 0 0 1 - 4 8 3 7 ? 1> « tc IQ« <7) ( D 1 ) - 
(Dl 5) , (LI) - (L25) , (P1)-(P18) X 3b *) . la] &m\z mWi<r> S 

[ 0 2 5 2 ] 

j»x ^^p/fmtc j: o n&&miftm*>&nwmj<¥wiftM cm. =ftsi2oo3-3883o 

|S]fli L T ttlrfll^^^ft if <?>ll^7>^*ift* 0 . 1 HM%*Sf <7> # -J x-ti-r >iu- >i 
# ') 7 u\ t 7 'J ft £<7>^#Tffi6JJ8!%l£ffl"?£ So lef^ljl^ff^^^ 

IC 7 tr > 7* l± ft o T %> ^ V* fc» . ff ft ^ ft (Tt^^. 

[ 0 2 5 3 ] 

-mjkv-im&M't z - t x^^-Bizr^xB % cm. &m 2002-139621 

* x ffPI 2 0 0 2 - 1 4 6 0 4 5 ?&i) . * tz . £#t43k4Llc ISt5 ^ It T* C 
<^7t^^f'l4^ fESl-t -fe ^ a - XT ^ U — h M^&ft Mlzm v^S Z t h*X B Z> . fc* i>* S -fe ^ 

!ffP| 2 0 0 0 - 2 7 5 4 3 4 ^1>i, tf H 2 0 0 1 - 1 6 6 1 
4 4?fii, !ffW 2 0 0 2 - 1 6 1 1 4 4 ?i>i, f#H2002-9054 l?i>#lcie 

83tlTV^t^%fflV^3fcA*T§*. ^7>T"7 -f >l UCOUPtlt. —ffltlZtiffc # 'J "7 — 
( fj . # 'J il — Jj< ^ — h . # 'J X ;L- * > . # M X. — t 1 ^ X ;U * > s # ') 7 ^ H — h . # 
'J > 9 7 'J U — h , ; >l # >l * y m Ha . t^n-XT^f-F) h ti & . 



[ 0 2 5 4 ] 

m^zn v ^stintffljfc&fc. * is jse to % *«t ic i&s «. iz m ft $ atz 
ftLfct^-^. «ia*f &%<7>^ i 7.zi* v ? m^ B '\±it&W}^j<¥mfa ( ? a v ? 9 - 
Mizmm) $i±rz$j<D, t^)^^^m^^-^^u±izwi^m&Lrz^<^^t^m^-t^z 

t t)*T* % & . 
[ 0 2 5 5 ] 

_hie^ , Mfli^ L < l4 3£^T*3gBfl^#_hlcJi?/£ L # «; 7 >f 

^ U t L T , * ') 7 ; F\ # M ; h\ * V x * ^ , # 'Ji-T^yh>, * 'J 7 ; F 

'f ; F # 'i i X f i ^ F\ J: U # 'J 1" 'J - ;U x - -f - >l *r V > , ^ <o * -5 fc* <o ® If tl 

!fflL<ffji^:i: i*T* § , ^%B^^3gHH 7 >i u XX ±1B»W i: LTff ^ L < 1^5 : i: 

u^mttfr <bmm $ ^tz^ % iz*mn<omw 7 a >i u t l , ^^itTTtfa^tti t 

LTffluK b Lu. C <D ^ y£ TM4 * ') v - 7 ^^^))|^l<t5: i: t>*~Z* £ 

, 5 0 AmKTT'i>5:h*»ffU<, 1~2 0 m C t ftU ►) S i Lv>. 

[ 0 2 5 6 ] 

:>7 7lf7x.^4.M, y7 J 7i-ixxf il, Sit liXf^l^ >• ? n ^ +)- > 

f) iyyf^ T ^ n y 7 x — 4 tf 'J ^ y > i ^ 7 x - ^ * ^ ^ > JS , F 7>I 

& 7J? T ;U y - ^ x ? n ^ ^ x 'l -<y h ') M # * tl £ . 1^ _L <7> J: 7 & <R # T H '14 

[ 0 2 5 7 ] 

^rixitvic «k *j titi^^^it $f as lv^ ^mnizmm^m%msm$Wm^'\±it 

^^)|lcfl, Makromo 1. Chem. , 1 9 Ot, 2 2 5 5 1 ( 1 9 8 9 ^) , 
Advanced Materials 5 # , 1 0 7 1 ( 1 9 9 3 ¥) , f @iff„^4 6 
8 3 3 2 7 ?, 0 5 6 2 2 6 4 8 ?, ^15 7 7 0 1 0 7 ^, t^tffF (WO) 95/22 
5 8 6 ?, 0 9 5/2 4 4 5 5 ?, 0 9 7 /0 0 6 0 0 ?, 098/23580?, 09 
8/52905?, iffP^f 1 - 2 7 2 5 5 1 ?, 06-16616?, 07-1 1046 
9?, 01 1-80081?, 7k ^ 2 0 0 1-3289 73? % £\z m « <r> it & m 

[ 0 2 5 8 ] 

( # ')7-7^bA*^iS t^^St? ) 

_hie l tl tc , Tt^s^'ttJi a # - 7 >r ^ ^ h ltu^. # v - 7 >f ;u 

'j t l 7 o ( #j , jj? x y u > . # m 7° a tr u y x ; ^ # ^ ^ > ^ # m v — ) x # «; # 

— # ^ — h , # 'IT') V — h . # 'J 7, ^ * > , # 'J lfx^7i3-i s jR <) J 9 7 <) >lM 
x x r ^ , #')7? ') ^fxxf^SO'-b'i'n-Xxxf^ ( #IJ . t ^ o - 7 F ') 7 -b - 

T — h , t ^ O — 7 y 7 -fe t — h ) # * tl S o * tz , Zftib^tx'J V-^)Sin#*5 

* "J - fflv^T^cfcv^o 
[ 0 2 5 9 ] 

#'j7-7^^wt^ttli, 5£f*tc «fc 9 #5 c fc ***F * L v^ 0 ^f$i4-$i^#X 
14 — fth5E d i: )b**?^ M#^Jlci4, 2 o W_h<^ a - ji <^MMM*5RJffl L fclfK 



A li . if JS jFf <7) A 7 ^ ^ ft < -f Z> tz db \z V ^ > h ^ v x h vS lz «k 9 Mjh it 5 c £: **$F * 
Lu„ # V "7 - v -A a, u co m 2 It . 2 0 ~ 5 0 0 fx m T £> -5 C t **<ff * L < . 4 0 — 10 

[ 0 2 6 0 ] 

( — *£iftftftilft^^gtf>fitfiK) 

* f& BH <t> lg Bfl 7 >f ;i, a * Tt^rfflfl v A >v u t LTfflv^S^lls fi^^^^Miiii^. 

v*„ ftH^l^^gli. — *C*>««S*t<*>Wlcftil%iIJf x *<7>mw\zm 

ft H L >i <r> ft H m it . il^tts ~lfoco mU<r> m \z x ^ - +r - J* * xmf& L TzQ m 

Jf#icfflv*5) T>r-n-hJS ( Tl 9 M ) ^^ttT^Jcv^o cn"o^>Jiii. it, * 
flx _L lc 1£ t+ <^> tl 3 » ft H ;K?> £ flUi . — IS lc 5 0 Mm~2mm^)l^tt^. 
[ 0 2 6 1 ] 

* f& BH </> M m ~y -i >i u it x t| * ft ^ - H <r> ft H -b ^ \z m § 3 t frX § -5 „ T N ( 
Twisted Nematic). IPS (In — Plane Switching) 

x FLC (Ferroelectric Liquid Crystal) . AFLC ( 
Anti — ferroelectric Liquid Crystal). OCB(0 
Dtically Compensatory Bend). STN (Supper T 
wisted Nematic).VA(Vertically Aligned). E 
CB (Electrically Controlled Birefringence 
) , fei^HAN (Hybrid Aligned Nematic)<7>Jc7ft+I^ftft 

Tv^„ +ie^la^7 ^^z,iL v^-fti^o^^^ — H <?> ft H ic v^T ^t^T 

Ufc. jgiS^L Jxltl, ¥jS5fi^^v^n<^ftafl^^Blc:fcuT^1r^T&5o 
[ 0 2 6 2 ] 

fl> - h<^^l##^ LTMuT^iv^ TNt - I* *>ftH-te ^TNliaii^IIlco 
v^Tti. S < <?^^< ^btlTu§o T NMft^^^^glcfflv^Tfe^rffiff^ - N Coo 
T li . tf^f 3 - 9 3 2 5 ?, tflf 6 - 1 4 8 4 2 9 ?, tf l¥ 8 - 5 0 2 0 6 ft 
P^f 9 - 2 6 5 7 2 ?<7)g- Affile 12 tt U . ^ M (Mo r i ) fc<r>Wi1C ( J P n 

. J. Appl. Phys. Vol. 36 (1997) p. 1 4 3t, Jpn. J. Ap 
pi. Phys. Vol. 36 (1997) p. 1 0 6 8 ) \z £ . 



( S T NlSRSi^il) 

^ cf^tl^ft^ttt^T** 90 — 3 6 0 )^<^$BHtcfci D h fix is *) , t^^ft ^tt^^^olS^f 
(An) b >i v ~J° ( d ) t <7>li (And) ^3 0 0 - 1 500n m^)il 

lefts, s t Nmm^ a m^mm.\zm^^ z>yc¥ffim~> -mcoutil 1112000-10 

5 3 16 ?1>#L1S«^*>§ 0 

[ 0 2 6 4 ] 
( VAli«ii*III) 
*^BHcO]gBH 7 >f ;U All, VA€- F^Sra^Utlt^VAlEBiS^il^Tl:^ 



[ 0 2 6 3 ] 



-h^ReU ?-r-y 3>I^0JiMl 50nraH> R t h I ?-f-y a >il^ 7 

0 Jil4 0 Onratt^Ctii'ffHi^ ReU? — t'— xaXfitt. 20JiI70nm 

^i&m't ZMa. 7-f^A^RthL- ?-f-y a >f|[i7 0/^1 2 5 0 nmT'*l,3J: 
frtf * L V A M * H It ^ H H lc - ft <?> Tfe^r ft S jj>\± * 'J v - y -i >i u £ ffl -* £ i§ 

VA1S B H S S^II1, fl^li^M^ 1 0 - 1 2 3 5 7 6 ^ ic K« £ ti T * J; 7 4 

[ 0 2 6 5 ] 

( I P SlS B H B i^^IfeJ; C BI)ft B B B i^iI) 

* % m <n M m -? -i >i u XX . I PSt-Ffc^ECBt-^ifialtUttS I PS 

Slit LT & # ic 1r fLHc u <b n-5 o C tih^^- H lill^^B$Ici*ii#fl.fc*l& :s Fff ic 

'K?>ffl\zWlW.2 tl/c7 I c'^S/^'l±Ji<7) 'J 9 - t*- 5/ a > <7>Mli . Sll^An • d <7>fl<7> 2 
fgJil Tic * Lv\ ifcR th««?)i(6WI I Rth I tt, 2 5nmttT, i 
9 L < li 2 0 nmWT, 3 ^lc£f" * L < li 1 5 nraWTlcg^t^^^ff i Lv*fc#> 
. * ^ HH <r> 3g an 7 >f a, u ;b*1r fll ic ffl fi £ . 
[ 0 2 6 6 ] 

( 0 C BlS B H B i^igfe J: UH ANi)K B H B i^gI) 

T^ififf >• - h tc li. u ? - >• a >tf>ifett<ftfc*^/h t & * 77 ft ^T^ffiff ^ - h <^m 
\H\z Sj'&mJifalz t L 3 t frtf £ L v>. OCBlft^i^iB*Sv^HANl 

if #*>^fttt®4? «»: vK^tomn&m t # t ^ieaic «* o n« . o c bis 

Hft^g&SvMiH A NIi^ jt^SIBlcffli^ ^ffiff x - h icov^Tli. Jffffi^P 9 
- 1 9 7 3 9 7 -^i>ffitcie®^^io it, t M (Mo r i ) ft!l<7>g&3C ( J p n . J . A 
DPI. Phys. Vol. 38 (1 999) p. 2 8 3 7 ) lz mWi 5 . 
[ 0 2 6 7 ] 

* IE HH <?> m W ■? A A li , TNI, STNi, HANI. GH (Gues t-Hos t 

) m<7)fxmm^iB^nm<r>^nm'> - h t u ^^mizm^hti^. ctt^n^ 

1 2 3 4 7 8 ^, WO 9 8 4 8 3 2 0 ?, !ffsfI 3 0 2 2 4 7 7 ^^)# Affile 12® jb**>S 

= m$fimmF B m^mw.izm^ zyt^mmis -hicov^xii. wooo-65384-^-icie 

® 6» -g) o 

[ 0 2 6 8 ] 

( ^ comcofc^m^nw.) 

*^B^iBfl7 ^i^ii, ASM (Ax i a 1 1 y Symmetric Align 
ed Microcell ) t - H <?)*S"b^ttt*ASMl}*Si^^B^*^« 

TNt - H * ® -fe ^ fc im *i T- *> i o ASMt - K <r> m a -fe ^ J: ASMii B H B i^IIlc 
ov^Tli. (Kume) ft!l<7)I^3C (Kume et al. > SID 98 Dig 

est 1089 ( 1 9 9 8 )) \z |B« 6**> -5 . 
[ 0 2 6 9 ] 



*^HH <30 3S BH -y -i >^ A , lfcA-K3-h7^lA, ||7^^, /X tt K it 7 >f ;U 
A-\^Ifflft^lL<IteT-§§. LCD. PDP. CRT. ELf^7 7"H'Uif 
U^L A <F> UM '14 ^ ft _h f £ S T* . * % Bfl <r> jg Bfl 7 ;|, A * tz It Mffl IC ^ - H 

^S^- 2001-1745. 2001^3^150 mf . f&BHK?^) <^ 5 4 K~ 5 7 Klc 
1$ 0 IZ mm £ *l T 0 . *1B^1B(|7 ^iA^iff i L (fflu^c 
[ 0 2 7 0 ] 

(^S77 >f 4A^#) 

£ iz^mm \zft £ 3 i: -b ^ a - XT' ^ U — h -7 -i ji u It . ^ n r > fb$S^ 

it mm ^ ^ i)*mm ?§5. * ti ^ <?> mm iz o o t \t . ^2 0 0 0-1 0 5 4 4 5 ic # ^ 

-^Xfr >f 7* IC W S ISIS **I¥iffl IZ m If h ti X *) . * % Bfl (7) -fe ;u a - 7. 7* x V - h 7 -f 
il ffl $f £ L < . ^if 1 1-2 8 2 1 1 9 \zmm$ % & m^Mtt^m?] 2 hlzit 

mm^^^mmxB z . 

[ 0 2 7 1 ] 

( ^ Bfl ^ flx ) 

* % BH \z m -5 3 t fc* ft * £ -b ^ a - x T >■ V - h 7 -i >i u \t . yc^ttl frlfruz 

-f%t> ibWilim^B^tt Ai-£3gBHSHx t LTtffli^ 3 i: ^T-§ *rH, ^ It A~t 3 M m 
MMlttf x 7"|4lc fftl § 4^>b*i!o K i: ^ h . lc C X ^?&m <r> >i n — x is 

U — h 7 -i >l U^mmiZ 'J T--fg^l3:tTT =fc ^ X ^ ') 

iff IC Fi/^ ^ tl <t ^\ *%Bf]^tiD-X7y L-h7^4A^)^4'< i: t ffl lZ S i 0 

2 V ^ ^ ♦ L tz *) . -5 VMS fb tr — > ^ # V ^? — \^ — >i t >i n — >i 'J v - )5r 
irffl?4SJ tc yyx ^" 'J t — 14<7>?i5v^ * 'i v — <t> u - h JS ^ ^tt -5 ^3 x. h fi . ztth^: 

M^-fe m X § § . £ fc*Rli£ W At -5 3gBHS1fx i: LTfflv^tli, mjEEd^B tc otoT'i« 9 H B 
*iEift-t § ^^<^3gB^m«^^ttT t J= v^ 0 2|B^m«^ LTliiff icFi^^ 

#fc^fb >f > ^ ^ Aco?pfli6*#f * l < mmx b % . 3 n^^if^i^iffliifj^^. ft^2o 

0 1-1 2 5 0 7 9^-i>ffi^#^§2 0 0 0-2 2 7 6 0 tlz &m 2 tiX \> Z . 
[^Stel5iJ] 

[ 0 2 7 2 ] 

iMTic^m^j^#i-f'T*%B^^ ^ h \z mfa®\zmm-t z° i>ir^mmm\z^-tnn. u 
t . * ¥t m <v %t m it m r \z ^ -t m * *o tc m m $ n t <?> x it * ^ . 

[ 0 2 7 3 ] 

C^SS^iJ 1 ] 

0 7 tc^-tffi^<^ I P St - F^iSBBi^^I^ftlL/:, m#^lCtt. -M<^S« 1 
6 1 8 Hie fixated 1 7 ^I4A LTfFty L /i^H^^^. -W^o^^fli 1 la& 
U 1 1 b ^P^lcKg L fco i&H-b ^ t TfiJfwTtd 1 1 b t <r>miz . ^%B^<?>3iB^ 7 ^ u 

1 9 l . mm^z>i t ±.nm*m 1 1 a t <^reic . m-yt^mmy a >v u \ 5 svi 

r.7\:^fflfl7 A ji u 1 3 §SI L fc. =5rfc. « B ^ m M tb 12a. 1 2 b i: . H-7t^ 
Mff 7 -i >i u <D gffift l 5 a i: m It . § ❖ ^ ^SfefJ mBH + § . * tz . HI 7 

+ . J*]/^IttJ:LTJSi)^Tv^**, § fdl^> gW t - # it $ ti 

tz'ik. m m -? a >i u 1 9iiffi7^^tui«i 1 b t-^f^jitt, 



[ 0 2 7 4 ] 

( I PSt-F« B B B t^ffl) 

* 4 5 k m * Be fa HI ^ l t l£ t+ , ^ tr > 



: *R<7> — ?Jco?lffllc# V 4 5 K m % Wt ft 



% <r> _h ic 

m m h L . — #C<0 77*^ s\^WL<n °5 tr > 7*7J[«] fc^fr 
iXv^TlSJf (An) i* 0. 0 7 6 9 Jkum 

[ 0 2 7 5 ] 

(agWJ 7 4 >i u 1 9 <7>fF8l) 
• -fe jl, n — 7x t -h -T- — h >§ )ft <7> iH M 
Tie^ ffl^i^^ 5 * -> y -7 9 > 7 lc fxA L 

■iz ji ti — xt^t — h d a 



2 0 ^mtftSi 

7*3^11 ^tf & o £ 
7 fcf > r 5t£L £1 ^ ff 
S ^ CO M ( * 
J: 4 § i 7 lc L T 
m^a^tt ( A £ 
A n 60 ft it 3 0 0 



■7 iz nm-&w>wt l . 

4 o T S 1-4 d L 
v -7 ' d ) 3 . 9 
fi *a T MA *) -t± . 
) **IE<^ 4 . 5T?i> 



1 

4 



[ 0 2 7 6 ] 

fi^lil 1 6 n m<?> 



) 



o . 0 

2 . 0 

o . 0 



:3 
:3 



') Uft=f- ( A E R 0 S I L 
) £ 2 0 HMg^ > ? ; - >i 8 0 3 0 frm 

•7 7 h ffj>gfi£ffifi& 



7 X n y i ( ) M 



R 9 7 2 . B 4^ 
fx A L . ^t3 0^UltjtLT§ 



¥±3KS1 6 nm^)y 'J # =f ft ft * 


1 0 




0 MM 




ifi>^MF (mi >s$n 
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5^ 
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4 11 




■fe^n-AT^f - h >g m D 


1 0 




3 11 




[ 0 2 7 7 ] 










• ^s^njij^^^oiif $y 












mm l 




















a 


i^U V 


- 1 0 2 tfflufc. 
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^^D-XT-tf - h >§ }^ D 
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2 


. 8 H 


1^ 



en U 



[ 0 2 7 8 ] 

• tin-X7tf-h 7 ^iAMUl^fFi 
_h |e ^ ;u a - x t -b t- - h >§ D ^ 9 4 . 6 

Slittflf nfni 2%, 1. SToT'tot. ^ 

T' o t . 



3. ^ 7 h fflvgift 

H ^ M <r> -fe ^ a — 

mmmm 3 0 %t 

T-b-7^ — h 7 4 

« tt 0 . 2 % T* 



* 1 . 3 llg^ 
7^T-b-^ - h \ztf-f 

7 4 ^ A ^ < > H ^ 

A^tyitLTco ft* 



m h fl tz -b H n - 7, t x U - h 7 ^^MSl Tt^Jff tt tt x Rth (400) =-1 
4 n m. Rth ( 5 5 0 ) = 0 n m. Rth ( 7 0 0 ) = 7 nm> Re ( 6 3 0 ) = 0 n 

[ 0 2 7 9 ] 

(H-fl^flx^fFM) 

• m^tm i i b ^f^M 

j? 2 8 0 (im^)n-^tt# 'J tf — ^ T ^ n — ^ 7 4 >i U ^ 3 7 M * 5a th T 51 Isc L T 5 
fglcHfat. LTfiTtfjl 1 1 b^ifc, 
•)Sifl7>(^Al 9 k^ftS^t 

_bie-e fPSSt L Tz^c'i n-T.-r-b-x- h 7 4 iAlSfi 1 fc. 1. 5 Mfc^ i^Wtit 4- h 7 
atMS^IC. 5 5ST" 2^ifltt. L . 3 0 ST 0 . IIS 

<7>Sf gfr*fflv*T 4>fn L fc. US, ^S^^ife^Hr + Tifei* L * 3 <b lc 1 0 OS^filT^ 
tllf:. Z (?) J: 7 IC L T > -b ^ a - X t x U - h 7 4 ;u u <r> m ffl £ y > f L L fz „ . * 

tf - ^ t ^ n - ^ ( ? 7 HP VA - 1 17H) 3 % ff#SU tLT, T ^ # V 

1-5- A. fb^LIM Lfc-fe^n-*TxU-h-7>f ^M#t 2 «Cffl« L T . ± IB ft 81 L £f§7fejji 

[ 0 2 8 0 ] 

(H-T^ffiff 7 A >v u\ 3 <*>ft«l) 

Tie^fflri***'* * -b ^ a - xrtf - h tgftt£HSIl L fc. 
-b 4, a - 7, T -b t - h -i§ m (T> ffl 

BHfcJ£6 0. 9%<7>-b4.n-7.7'-b^-h 10 0HMSP 

h'J7x_i*X7i-h (dTMM) 7. 8HMSP 

tf 7 i ^ tl i? V x. — Jl * 7. 7 ac — h ( 5J ffi ffl ) 3 . 9 IId^ 

>^U>7074K (mi Jg«) 3 0 0 Hit p|> 

> ? ; - * ($2 jg«) 5 4 nm.3 

i-79 j - >i cms mm) 1 1 hmsp 

3U <7> 5 x > r 9 > 7 tc . Tie<7> U ? - t*— x 3 y ±#JJ 1 6 Sii, > U > 7 a 7 
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